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Compare - 
‘these« | 
Castings. 


Section of round bar poured from plain 
cast iron. Note thedirt and blow-holes. 





fhe Wonder! 
The two illustrations above were made 
from unretouched photographs of actual 
castings. | They are worth studying. 
They point to an easy, certain, and in- 
expensive way to make castings of better 
quality than you ever thought possible. 
Titanium Alloy is a combination of the 
metal Titanium with best quality iron 
electrically refined. It is convenient to 
use. Simply adding it to the charge in 
sound, 


cupola or furnaces produces 


healthy castings free from dirt, blow- 





Section of round bar of same metal puri- 
fied with 3-10 of 1% of Titanium Alloy. 


mae -_ a 
& 4 , 
BL & . a 


rking Alloy 

holes and shrinkage cracks. ‘The char- 
acter of the metal itself is changed. It 
is closer grained and under test shows a 
most remarkable increase in resistance 
to wear and in tensile and compressive 
strength. 

‘Titanium Alloy is the cheapest high 
Cost of 
adding it to cast iron ranges from 25c 
up per ton of finished product. 


grade alloy on the market. 


In steel, Titanium Alloy produces effects 
even more remarkable than in cast iron. 





Our Booklets are of Vital Interest to Every Maker and User of Iron and Steel 


Titanium Alloy Manufacturing Company 


Operating Under Rossi Patents. 


CANADIAN AGENTS 
J. B. MERCUR & CO., Montreal 


Processes and Products Fully Patented 


CHAS. V. SLOCUM, Special Agent 
1225-6 Oliver Bldg., PITTSBURG, PA. 


$1.00 a year 
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Foundry Supplies 
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You Are Paying For An Auto Sand Mixer 


You are paying for it every day with the 
money it would save you. 


You may not believe this statement, but a careful investigation would 
convince you of its truth. 


You are paying for the Auto Sand Mixer because it will cut your 
molding sand cheaper than your molders or laborers can cut it. You 
are paying for it because it will cut your sand better and reduce your 
lost castings and increase your output. 


You are paying double price for it if your molders are cutting their 
own sand, because they are losing production by wasting skill, time and 
energy on non-productive work which the Auto Sand Mixer would do 
better and cheaper. 

THOMAS A. EDISON SAYS: 


“<The profits which business men have lost through delay in the adoption of devices now 
in common use can never he regained hy them.”’ 
Sand Mixer? 


How much money are you losing by not using the Auto 


One foundryman who recently installed the Auto Sand Mixer laid off eight laborers 
the third night he put the Auto Sand Mixer in use—a saving of $3,800 per vear. 
Another reduced his cost for sand cutting from $19.00 to $3.00 per night. 

You may not be losing this much, but you may be losing more. 
losing what the Auto Sand Mixer would save you. 


Anyway, you are 


Why not stop the loss now? 


The Auto Sand Mixer is in use by such firms as: 


INTERNATIONAL HARVESTER CO, CROMPTON & KNOWLES LOOM WORKS 
BROWN & SHARPE MFG. CO. ESSEX FOUNDRY 

STANDARD SANITARY MFG. CO. HOLM’S MACHINE MFG. CO 

AMERICAN RADIATOR CO. JEFFREY MFG. CO. 

FAVORITE STOVE & RANGE CO. HAMILTON FOUNDRY & MACHINE CO 


OLIVER CHILLED PLOW WORKS LaCROSSE PLOW CO 

P. & F. CORBIN (American Hardware Co.) LUDLOW VALVE MBG. CO 
PRATT & LETCHWORTH CO McCRUM-HOWELL co. 

H. B. SMITH CO. SOMERVILLE IRON WORKS 
IRON CITY SANITARY MBG. CO SYRACUSE CHILLED PLOW CO 
ABENDROTH BROTHERS SINGER MFG. CO. 

B. F. AVERY & SONS UNION MFG. CO 

BEST FOUNDRY CO KRUPP FOUNDRY CO 
CARONDELET FOUNDRY CO DAVIS SEWING MACHINE CO 
G sENERAL FIRE EXTINGUISHER CO AMERICAN BRAKE SHOE & FOUNDRY CO 
ADVANCE THRESHER CO WILLIAMSON FOUNDRY CO 


GOHMAN BROS. & KAHLER CO 


The business ability and judgment which gave these firms their recognized standing in the trade is 
the same business ability and judgment which caused them to adopt the Auto Sand Mixer. 
If it pays these firms to use the Auto Sand Mixer, won't it pay vou to try it? 


We install the Auto Sand Mixer on trial and take all the risk ourselves. Please write us today. 


THE SAND MIXING MACHINE CO. 


220 Broadway, NEW YORK CITY 
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ESULTS 








ANALYSIS @YOUR CASTINGS will be free from 
Silien = - «—- 97.72% sand blisters and will not burn out. 
lron - A2% 


@ Chipping will no longer be necessary, 


Aluminum oe a ; . ‘ 
ae 126 and Castings will be clear blue. 
Manganese 34% 


@ Cleaning will be practically eliminated for 


Combined water and ree 
Organic matter .76% our sand peels off in cakes. 





















Franklin Silica Sand Co. 


FRANKLIN, PA. 
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Start The Year Right 








WITH 


LION LEAD 


and forget your casting troubles. 


LION LEAD is simply the purest, 
brightest and most refractory Ceylon 
Plumbago Dust produced on the island. 
Any Plumbago man knows this and will 
freely admit it. 


It is shipped direct from our own large 
curing establishment at Colombo, Ceylon, 
to our Bethlehem Plant, finely and uni- 
formly powdered and sent out to thetrade. 


WE GUARANTEE 


perfect uniformity and every pound to show over 
80 per cent graphitic carbon. 

You may think the price high but you will get 
more than your money’s worth. 


Save your temper---your pocket 
book and your castings by using 


LION LEAD 


PETTINOS BROTHERS 


The Largest Plumbago House in America 
NEW YORK BETHLEHEM, PA. PHILADELPHIA 








GLUTRIN IN STOCK 
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Complete Equipment for Foundries 


Grey Iron, Brass, Car Wheel, Pipe, Steel, Malleable 

















Layouts Furnished Equipment Installed Plants turned over to owners ready to operate 





HEAVY DUTY 
EXHAUST 


Tumblers 


Lugs turned, gear bored, faces 
machined. 














Gear bolted to head. Cast 
steel gears for 48" barrel and 
larger. 












Dust proof cap. 


- Oil hole plug. 











Trunnion journal box bolted to 
standard, bearing chilled cast 
iron, ring oiler. 


Exhaust pipe connection. 







Dust box. 










Gear guard combined with cap Automatic lid. 






Box bored to jig removable bab- 
bitted shell, bearing dust proof. 






Base plates planed underneath. 


These Tumblers Designed and Constructed to withstand for years the severest service--- 
Quotations and Specifications on Request. 








CUPOLAS TRUCKS CORE OVENS O. H. STEEL FURNACES 
LADLES TURNTABLES CORE OVEN CARS MALLEABLE FURNACES 
ELEVATORS | AIR HOISTS CONVERTERS ANNEALING OVENS 











WHITING FOUNDRY EQUIPMENT CO. 


MANUFACTURING ENGINEERS AND DESIGNERS 


HARVEY, ILL. (Chicago Suburb) See other Adv. 


on Page 103 





Catalogs on Request 
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CONTINUOUS CAST IRON PIPE FOUNDRY 


Straight floor system for the continuous production of 


water pipe---Cycle of operations and method of making cores 





PHI nufa iftic to ret ta 1en delay lent y point 
ture of cast iron in these plants, particularly during ither delays or stops the entire cycle 
pipe 1s Imost the summer months NY ntinu- i operations 
entirely repeti uus molding and casting plant, 1n- When James B. Clow & Sons, Chi 
tion work 1 stalled by the United States Cast cago, decided to erect a pipe foundry 
volving large Iron Pipe & Foundry Co. in its at Coshocton, O., an investigation 
tonnages, pipe Scottdale, Pa, works, described in was made of all the American and 
foundrymen = ar [He Founpry, December, 1907, is de European continuous systems of cast 
installing conti signed on the circular tloor plan, the iron pipe manufactur The works 
uous systems 0 asks rotating on a turntable for of Cochrane & Co., Ltd. Middles- 
various types, the successive steps ot molding, cor- brough, Eng., were one of the numer- 
not only to ing, pouring, shaking out, etc. Elec- ous plants visited by | M. Aland, 

fect economies in operation and tri rammers are used tor making superintendent ot the Coshocton 
to improve _ the juality or th the molds and hand labor is largely toundry. who conducted the investi- 
product, but also for the purpos Iminated rhe ibjectior raised gation tor the Clow npany In 
of minimizing the arduous hand iabor o vainst this, as w is against other this plant large sizes ot water pipe 
this line of work, which makes it circular, continuous systems, is that are successfully made by a straight 
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Fic. 1—Continuous Cast TRON WATER PipE MANUFACTURING PLANT, SHOWING THE METHOD OF PoURING THE MOLDS 
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AND THE 


Herbert, 
embodies none of th bjection- 
e features of some of the circula 
1S investigated, 
on 
n the upper 
is to permit of opening 
when shaking-out the 
rails are on a level with the foundry 
other causes, which so shown in Fig. 9. TI lasks, which floor and the flasks are suspended in 
the operation of cir- re pended _ fro1 four a pit the entire length of the con- 


tar TA 





4—GENERAL VIEW OF THE Pipe MoLpING ANp CASTING Pits, SHOWING THE SAND PLATFORM OVER THE MOLDING MACHINE 
’ IN THE BACKGROUND 
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\ CLOSER 


VIEW 


OF 


THE 


UNDERNEATH 


DRYING 


TRACK, 


THE 


SHOWING 


Mo ps 





THE 
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BURNERS 





Fi Sanp PLATForRM Over THE Mo-pING MACHINE, SHOWING Two MEASURIN« 
TUBES, WITH THE TRANSFER CAR AT THE LEFT 
tinuous plant, in which are als: re ove orward on the track t 
‘ated the hydraulic molding hine his point, lowered onto the base oi 
gas burners for drying the molds he ichine, sand is filled-in around 
the sand tempering and preparing p 1e asuring tube and the mold 1s 
The hydraulic molding machi s show mmed by the upward movement oO 
in this illustration, it t he hydraulic piston of the molding 
flasks are shaken out and ised, they machine. The mold is then moved 
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forward onto a transfer car operating 
on a track at right angles to th 
main runway, and extending the widt! 
of the continuous plant. The flas! 
is then transferred to the mold dry 
ing track, and after the  blackin: 
is applied, is permitted to pass slow 
ly over the burners in the pit 
At the end of thi 
having passed 
the flask 


transfer 


gas 
to dry the mold. 
track, after 

burners, agair 
onto a car and i 
delivered to the first track, from whic! 


and Ove! 
the eas 


moved 


is 


it was suspended.while the mold wax 
rammed. After the botto1 
plate, the core is set by a travelin: 
and the flask 
into position 


attaching 


crane, is again move 


forward for receivin 


the metal. After casting, the core ba: 


is pulled out, and after opening the 
flask withdrawn by 


crane, the shaking-out operation tak 


the casting is 


ing place directly over the sand-pre 
paring and tempering plant in the pit 


The flask is then closed and is agai: 
moved forward to the molding ma 
chine, and the same cycle of opera 
tions is repeated without cooling the 
flask 

The general arrangement of tl 
continuous pipe foundry built 
James B. Clow & Sons, at Coshocton 
is illustrated in Fig. 2. It will be 


noted that the core department is ar 
essential feature of this plant and it 
is so arranged, with relation to pipe 
casting department, to 
the handling and 
The 


an 


effect a mini 


mum of expense in 
the 
136 


molding 


ot 
169 x 


setting building 
offset at 


of 


cores 
feet, 
machine 


is with 


the end, 33 x 
feet, and is 
the 


tending 


30 feet 4 inches high 1: 
Monitor ventilators, 
the full length the build 
provided off the 
and gases pouring — th 
Two units have 
been installed for producing 3, 
6-inch, and 8, 10 

pipe, respectively. 
pipe of 
yet been 
although it practically 
a duplicate of the unit for manufac 
turing the smaller 
be described. 
the 
is 


clear ex 
of 
ing, are 


to carry 


smoke when 
molds. continuous 
4 and 
and 12-inch 
water The plant 

larger 


i! 


for casting 


sizes has not placed 


operation, is 
pipe, which will! 
Extending the width o 
underneath the 
12-foot basement which 
the 
tempering and preparing plant, burn 


plant and offset 


a in ar 


located molding machines, sand 
ers for drying the molds, department 
for the 


attaching 


making and drying socket 


cores, hydraulic for 
the bottom 


cumulator and other hydraulic equip 


ram 
plates, pump house, at 
ment 

[he 


from four tracks supported by heavy 


flasks are vertically suspended 


members, as shown 


stecl 


structural 
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n Figs. 3 and 6. On two tracks the 
olds are blacked and dried, while 

the other two bottom plates are 
ttached, cores are set, molds cast, 
re bars pulled, castings shaken-out 
nd the molds rammed, which is the 
rst of the cycle of continuous op- 
rations. The tracks are 20'4-inch 
ve and extend a length of 72 feet 
The flasks, as previously noted, are 
livided longitudinally into two sec- 
tions and are supported on the tracks 


xy four wheels. After shaking-out, the 


asks re clased, the two halves 
merely being pushed together, and 
re held by eight cotter pins. The 


1iolds are rammed and poured, bell 
nd down, and the flasks travel in 








airs for the various operations, such 

s molding, pulling the core bars : 
nd shaking-out the castings. 

After the pair of flasks have been 

losed they are moved over a sec . 
tion of track directly above the hy : 
lraulic molding machine, which carries & 
two pipe patterns on pistons in inde 
pendent cylinders. The tracks are 
lowered by a hydraulic ram, permitting 
the Macks th te contered covet ch 1G. /—SETTING THE Main Pipe Cores By AN ELectric TRAVELING CRANE 
molding machines in the pit, a: ONE OF THE Two TRANSFER Cars 18 ALSO SHOWN 
shown in the background, Fig. 15 

Fach flask is attached to the base Socket, or bell end or the pip The into the upper end of the tlask, form- 
§ the molding machine by four cot spigot pattern, ( Fig. 24, is set « ing the basin, gates and guides for 
ter pins. After the Sask has been the end ot the I al ore In One operatior lhe main 
‘entered and while it is being at shown at the right, ig. 12 n ad pattern is again raised, carrying the 
tached to the base of the machine, 1 ‘tion to the spigot, this pattern forms spigot pattern about 2 inches above 
measuring tube is lowered through the four gates and th uring basi the mold, as shown at D, Fig. 12 
the center of the flask. This tube, he main pattern 1s the: vered and and at C, the spigot pattern is shown 
for 6-inch pipe, is 614 inches in diame the spigot pattern drops by gravity suspended befere it is set on top of 


ter and carries on its lower end 
i chilled cast iron cone which cent 
ers over the pattern shown partly 
raised, in Fig. 15. This cone is 7 3/16 
inches in diameter, approximately 1/16 
inch larger than the pattern, which 
is 7'% inches in diameter for 6-inch 
pipe. from the sand _ platform, lo- 
ated above the molding machine, Fig 
5, the sand is shoveled into the flask 
round the measuring tube, partly 
elevated out ef the flask in this view. 
while in the background is a tube 
raised to its highest position showing 
he cone attached to the end The 
iold is then ready tor ramming, 
vhich is accomplished by the hydraul- 
piston carrying the pattern. for 
ing the chilled cast iron cone on tlie 
ower end of the measuring § tub=- 
through the sand. Near the end of its 
stroke, the main pattern engages the 
ocket pattern, lifting it, thereby 
molding the socket The socket pat- 
tern is held in position by hydraulic 
rams, and at 4, Fig. 12, it 1s shown 
n its normal position before it is 


engaged by the main pattern, while 





t B it has been lifted and is in the 


position it assumes when molding the Fic. 8—SHAKING-OUT THE PIPE BY AN ELecTRIC TRAVELING CRANE 
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PULLING CORE BAR 
CASTING 


SHAKING OUT 






































SETTING THE CORE 











Cycle oF ALL OF THE OPERATIONS 
the main pattern for lowering into The cone of the measuring tube, 
the mold. The main ttert the ich is forced through th sand 
vithdrawn and the socket ttern 1 | the main pattern, thus ram- 
mwwered by the hydraulic ran hich ing the mold, is 1/16 inch larger 
ive eld it in p the pattern It is been found 
leting the mold. te re is a sufficient elasticity in 
tin required for plete sand to compensate for this dif- 
ld is approxim t re diamete nd the molds are 
{ 
2 Ee ee a 
- oe 
44 *)i, pL F 
Be Se ae eee 5 ae EH Jn Sas ks 1 
I a 
\ ‘ 
snanee scncen Lb an Ul 
} L + 
RRS AIO ARRAN = 
J 10—Grounp PLAN AND Sipe ELevaTIoN oF THE SAND-PREPARING, TEMPERING 
AND HANDLING PLANT 


;; 9—DIAGRAMMATIC VIEW OF 


























4 Prep—E MoLpING AND CASTING PLANT, SHOWING THE 


January, 1911 


all true to the size of the pattern 
In lowering the pattern through the 
mold it a sleeking effect on the 
sand, which is subsequently reflected 
by the surface of the 
ings pipe of- 
additional flask equip- 
ment is required and the only changes 
necessary measuring 
patterns of a smaller 
permits of molding 3. 4 and 
the same flasks and greatly 
reduces the expense of this equipment 
The density of the mold can be 
regulated as desired, by cither increas- 
ing or decreasing the diameter of the 
If it 
visable to ram the molds harder than 
usual, the 


has 


smooth 
For 


cast- 
making smaller 


diameter, no 


and 
This 


6-inch 


are tubes 


diameter 


pipe in 


also 


measuring tube. is deemed ad 


the diameter of measuring 


tube is slightly decreased, thus per 
mitting the use of a greater quantity 
of sand. On the other hand, the 


molds c 


an be rammed soft by increas- 
ing the diameter of the tube, thereby 


reducing the amount of sand filled 
into the flask. This method of ram- 
ming can be almost considered the 
ideal for which foundrymen have bee: 
striving, as the mold is rammed 

formly hard next to the pattern, dé 
creasing in density to the side of the 


flask, thus venting freely. 


A sectional view of the pipe mold 
Fig. 12 


It consists of two hydraulic cylinders 


1 


ing n sho 


sachin is wn in 


having pistons 10 feet long, operated 
independently of each other. Eacl 
piston carries a pipe pattern which 


is fixed vertically into the piston, the 


pattern being the full length and 
liameter of the pipe to be molded 
The socket or bell pattern is located 
it the lower end of the pipe pattern 
ind is made to move up and dowr 


in a casing accurately machined con 
pipe 
inches 


the 
10 
encased 


centric with pattern. TI 
diameter 
pit, 24 feet 9 


feet 5 


cylinders are in 


and are in ‘a 


inches deep and 7 inches out- 


side diameter. A side elevation of the 
arrangement of the molding machine 
and shown in Fig. 23. 
After the removal of the cotter pins 
by which the flask was attached to the 
base of the molding machine, the track 
with the 
to 


rumway 1s 


mold is again 
level the 
along onto the 
of the transfer car shown at the 


in has 


suspended 
the 
moved 


raised of runway 
track 
left 


of 


and is 


Fig. 5, which a capacity 


This car, with its finished 
then 


four molds 


molds, is transferred by hy 


a 


draulic pusher to the runway carrying 
the two mold drying tracks. Another 
hydraulic ram pushes the molds from 
the transfer car, and these molds in 
turn move all of the flasks on the 
two drying tracks. In this way the 
molds are steadily carried forward, 
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t only on these tracks, but on the 
ther runway, where the coring, cast- 
Aiter 


and shaking-out are done. 
the pass over a 
ries of open gas burners, arranged 


two 


molds 


aus 
cKIng, 


track. 
e outside row of burners is clearly 


rows, one under each 


ywn in Figs. 3 and 6, which also 
istrates the vertical suspension of 


flasks from the drying track into 
e pit. With the 


lds, every opportunity is afford- 


burners underneath 


] 
close 


inspection and examina- 
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LONGITUD 
INAL SECTION OF A Pipe FLASK 
CONTAINING 


11—SipE ELEVATION AND 


A CASTING 


and imperfect molds are marked 
‘revent the 


Poy 


setting of cores and 
effecting a 
the 


The two rows 


tings, thereby consid- 
ible reduction in from 


of 


of 


losses 
stings 
the length 
runway and a mold remains about 


ne ih 


fective c 
rners extend entire 
our and 40 minutes on the dry- 


This 


‘ “af vwacientiy 
ample to. sufficiently 


© track. 


ind 


period has been 


dry the 
Ids for casting. 

At the opposite end of the runway, 
ig. 7, the molds 


are again moved 


nto 2 


transfer 


car and are conveyed 
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1c. 12—SectionAL VIEW OF THE MoLp- 
Hy- 


DRAULIC CYLINDERS AND PATTERNS 


MACHINE, SHOWING THE 


to the other two tracks for coring 
casting, shaking-out, et The bot 
tom plates are attached in the pit 
being raised into position underneath 
the molds by hydrauli 


well as the cent g socket 

yr the main or bodv core, are shown 

t A, Fig. 24. A part section of a 

mold aiter casting 1S Strated at 
4, Fig. 13. D beir the core the 
casting. G the socket core and F the 
metal cone socket. into which is re 


ceived the 
hody core, thereby forming a 


ing ror tne 


support 



































Fic. 13—Part SeEctTIoN oF THE Bottom 
OF THE FLASK, SHOWING THE Bor- 
TOM PLATE, SocKET Core, Etc. 


tom of the mold. 
tion and 


A part side eleva 
longitudinal 
the 
head 


section 
relation 


of 3 
of the 


assembled 


flask 


} 


1 
moid, 


showing 
core and in 
position, with the pipe section cast 
therein, 1s 11; A and B 
detail transverse section 
on the lines CC and DD, Fig. 11, 
spectively; B, Fig. transverse 
the bell the mold 
showing the bottom plate, socket core 
for centering the 
the bottom plates. 
the molds are pushed off the transfer 
out onto th 


rams 


shown in Fig. 


are views in 
re- 
13, is a 
section of end of 
and cone 


After 


core. 
attaching 


castings tracks 
the 
are lowered into position by an elec- 


hy- 
and 


draulic main body cores 
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MACHINE FoR APPLYING THE First Coat oF Mupb 



































i electric traveling crane, Fig 

] Chi e 15 st Q 1 tl uring basin. As a 3-ton wall crane is being install 

eINS e-snaped at t T > transterred to ¢ this purpose, which will also cart 
oe Eee eee ee ae: eee. wees Sees Tec the metal from the cupolas to the pij 
socket on the bottom plate, while a are gradually moved torward to th: ‘asting pits. After casting, the flask 
llar, turned onto the cor bout 6 point where they are poured. : . P , 

; : diapelg are again moved forward on the trac] 

inches trom its upper end, not only \t present the metal is cast trom ; a 
; ; a ; S and the core bars are pulled fror 

centers the cor t the spigot end a geared ladle. suspended trom an 


two flasks dt a time, by an electri 
traveling crane, which deposits the: 
on a car on which they are returne 
to the core department. The cott 
pins holding the halves of th 
together are then knocked out 
the flasks are opened to permit 
the removal of the castings. ry 
chains, hooked onto a bail suspend 
from the crane, are lowered throug 
the castings, automatically grippir 
the pipe at the bottom. The castin: 
are shaken out, as illustrated in F1 
8, are lowered onto a skid, 16 fe 
414 inches wide, at the side of tl 
runway, and are rolled out of tl 
building into the cleaning shed. T! 
flasks are again closed and, with 
permitting them to cool, are slow 
moved forward onto the machine s¢ 
tion of the runway for another cy 
of operations. In Fig. 2, the sequen 
the various operations is clear 
indicated. The pit for 3 to 6-1 
pipe is equipped with 120 single flask 


1 


equal to 60 double flasks in the pa: 


+ 


lance of the pipe founder, and 





plete the cycle, approximate 





two hours are required. This |{ 

ic. 15—Tue Motpinc MacuH1neé, SHOWING A FLASK ATTACHED IN THE BACK has a capacity of 600 pipe in 20 hour 
GkOUND, AND THE MACHINE WITH THE PATTERN PAarTLY RAISED and it is the intention to operat 
BEFORE THE FLASK LOWERED, IN THE ForREGROUND 20 hours per day, divided into tw 
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1G. 16—Cores AFTer RECEIVING THE SECOND Coat ARE SHOWN IN THE ] EGhKOUND, AND THE CoRES ON THE PBwUao' N THE 





+ 
l 


-ommodate as many flasks, but there DY 1 Cleveland Crat c& GCar Co; onvevor to a chute ve the san 


1 be a sufficient number to allow Clev ittorm. fig. 5. trom which it s 
le time for drving the molds fne sand tempering nd paring into a rotary screen and is droppec 
LO insure clean « istings the pipe ea i and $1 ¢ Ol] nt ¢ sand platiorn NO aiit 


tions are cast with a 35-inch head Which are shown in Fig. 10. is locate -ulties have been experienced from the 
h is cut off, after cleaning. leay lirectiv below the shaking-out section use of this warm sand. in fact. it is 
sharp, clean head on the spigot 
and insuring a better fit in the 
end than can otherwise be ob 
ied, thereby ereatly reducing the 
unt of lead in making the joints 
effecting a saving of upwards 


Sl per ton in the cost of layine 


pers. \fter cleaning, the pip 
skidded to the head cutting-off m: 
ines, one of thes being shown 11 
1° i at 1: . 
17. Krom the machine the pipe 
levated by a cradle to t 
riding to the heating oven, and after 
aining the proper temperature, i 


nveyed on skids to the tar tanl 


pipe 1s immersed in the tar or1 
. } Ihre . . j Pr 
se operated bv compressed. ait 


the 






OF THE MACHINES FoR CUTTING-Orr THE HEADS FROM THE SPIGOT 
ENbDS oF PIPE 








1°6 


ao 


7. aN 


FIG 


is rammed, to 


this operation 
and handling 
the Standard 
Cleveland, and 
tor located in 
are also mad 
close to the 


the bottom pla 


flasks 


the 





+ 
as Bb 
+f 
Lile¢ mol 
en th 
extent a 
sand-pr 


nit + 
€ pit 
which 


liower 


for 


ERE Ee oe ee a ee a ee 





AGE YARD, 


j t 


enGd OF 


drying 


VT 


LOOKING 


x ( 
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LookING TOWARD THE CHARGING FLOoot 
these res e likewise in the pit ar 
ré red by producer ga 
The department in which the body 
yres for the pipe ire m eA I 
t! essential features of the plan 
ind it is so arranged that thi 1 
operations follow each other in nat 
ural sequence, steadily rrying tl 


cores forward until they are delivered 


to the pipe shop. A plan view 


core department, showing the arran 
ment of the first and sec 


nd coat dry 


ing ovens, the core forming machines 





hay 


ie 
= 


ANS 


“Nak Pts 
“a 


Coke AND LIME: 


Lev FI 


TOWARD THE 


TRACK ON THE UPPER 
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and the grinding pans, is illustrate 
in Fig. 2. After the core bars ar 
pulled, they are deposited on a car 
operating on a track leading from th: 
pipe foundry to the opposite end o 
the 
of 


core shop, where the first coa 
mud applied. The bar 
which are still hot, are picked up by 
trolley and are conveyed to the core 
forming machine for receiving the 


first coat. The method of handling 


core is 


the core bars is shown in Fig. 14 
The first coat of mud has been ay 


pied to one bar still on the machir 


and after the other bar has beer 
lowered onto extensions from th 


tops of the of the core b 

while it is being revolved, the other: 
bar, which has received the first co 

is picked up and delivered to the cor 
oven The other core bar is then 
moved into position and is revolve 
while turning the At th 
spigot end of the core an extra thicl 
ness of hay rolled 
to form the collar 


supports 


Car. 


on hay. 


is onto the b 


which centers the 


core in the spigot end of the mold 
The mud is then rolled onto the hay 
t! ore lifted of nd p tf of ¢1 


oven car, shown on the secon 


track, Fig. 16, which is a view of t! 


cores after the first coat has ber 
iried. The cores are delivered to tl 
other core-forming. machine by 

overhead trolley, where they receiv 
the second, or finishing coat of mu 
The,core bar is revolved, as whe 
pplying the first coat, and after t! 
mud has been rolled on, blacking 

poured onto the core, which is slowly 
turned to insure a uniform coatin 
ver the entire surface The core 
are again loaded onto a core over 


7 


car, shown in the foreground, Fig. 


and are run into the second battery 
of ovens for drying. After the core 
have been dried the car is moved out 
of the forward end of the oven an 
the cores are picked up by a cran 
as required, and are set in the mold 
The crane, which serves the core set 
ting section, has a span of 10 feet 
is of 3 tons capacity, and travels t 

entire width of the shop. 


Each pipe-making unit is served 
] i ban] 


two batteries of three ovens, the fir 
for drying the first coat and the se 
ond for drying the finishing 
[Twelve tracks for the ore cars 
laid through the core shop to t 
pip indry, two tracks passing 
thr each of the first and sec 
sat ovens. Both ends of the ovens 
re 13 x 16 feet 6 
rolling dos to 1 
uninterrupted passage of th 
from one end of the shop to the 
ther and through the entire cycle 


without transferring the 
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anuary, 


ir from one track to another. As 
he core bars are still hot when the 
rst coat of mud is rolled on, the 
irying operation is facilitated and the 


ores remain only 30 minutes in each 
ven for drying the first and second 
vats, 


respectively. At one end of the 


hop are located two large grinding 


ns, Figs. 2 and 21, which grind 
he clay and sand, of which the core 
iud 1s made. These pans are driven 


y individual motors and all operat- 
ng parts are located above the rolls 
protect them from the sand. Ad- 


icent to the grinding pans are sand 


nd clay bins, which hold a sufficient 
tock for a day’s operations. 
In addition to the continuous sys- 


tem of making pipe, another economy 


ntroduced consists of the utilization 
tf the tar from the producer gas 
ant for coating the pipe. <A suffi 
ent amount 1s recovered from these 
ducers to meet the requirements 
the works. Prod r gas is n 
only used for operating the engine 
serves as the fuel for drying t 
ds and cores, heating th tar 
S, ye heating ovens, et n 
ovens for drying the pipe cor 
yen-flame burners are locat 
eetween the t cs, a despite 
e proximity of the burners to the 
ver tier of cores the latter if 
ied uniformly throughout. 
The Clow plant is admirably locat 
ed on a site of 70 acres, just beyor 


mhines o the uwv < ( osnoctor 
AT i+ } ~ tic +} — 411 f 
I ti eptior he omce, ail of 


located in a 
unloading ad- 
hill 
utilized 
the 
the 


ntages afforded overlook- 
g the 
illest 


indling 


by a 
the 
of 


works were to 


To 


materials 


reduce cost 
to 


um, the receiving tracks were laid on 


extent 


raw mini- 


e hill, and coke, coal, limestone, 
te., 1s delivered by gravity to the 
round level of the plant. Coke and 
mestone are dumped from drop- 
ttom cars into concrete bins, while 
e coal for the producer plant is 


milarly unloaded. As originally ar- 


nged, the pig iron was to have been 


loaded from cars on the hill over- 
king the plant, and after making 
the charges, the iron was to have 
en delivered to the storage yard 
ne to be conveyed to the charging 
or. This method of handling the 
metal will be adopted later, and 
e upper yard will be served by a 


ane. At present, pig iron and scrap 
track 


storage 


extending 
and the 
the 


re received over a 


“tween the pattern 


iron foundry, as shown in 


_— 
ef 4] Se Og 
round plan of the plant, Fig. 2, and 
unloaded and is de- 


vered to the charging floor by a 


from the cars 
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21—THeE SAND AND 





20—THE Two ( \S, SHOWING THE MEZZANINE FLooR IN THE BACKGROUNL 
ting magnet t to the co ‘ated two batteries of core ovens, two 
us cast iron 1 ‘ rze gray im each battery, 6 x 15 feet and 7 
ag ae ee eet 8 inches high. Another larg 

- ; . eee ; - vr a re oven 1s located in the other side 

: 4 if ay, 12 x 18 feet and 10 feet high 

uding cast iron water pipe fittings, : 

; [hese ovens are all tired by producer 
cities — sialic —— troughs, gas, with the open flame type ofr 
rnamental colummns, oe, es round- burners 

s located between the pipe plant Heavy work is ded in the twe 
| the n an I rl building e bays, while in the side bays 

brick and ste¢ struction, 152 he lighter castings are made. The 
-U1 feet, and is « ito tour molding machine equipment consists 
s, 25 feet 61 es; 38 t 3inches of a pneumatic jar-ramming machine, 
feet 3 inches ar 50 et wide, stripping plate machines, as well as a 
peetively. In the first bay are lo- number of squeezers One of the 





Cray GRINDING PANS 
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two middle bays is practically an ex far only two furnaces have been in- cient diameter to obviate the diffi- 
tension of the center bay of the ma-_ stalled, although two additional cupo- culties so frequently experienced 
‘hine shop and is commanded by a s will be added, to provide suffi- when operating small cupolas con 
10-ton crane, which serves both d cient metal for the pipe foundry. tinuously. While ample coke is use 
partments. Two 5-ton electric trav The large cupola at the left is 108 the average melting ratio is 1 to lf 
eling cranes command the other mid inches in diameter and is lined t ut this would be smaller but for th 
dle bay and one of the side bays o 84 inches, while the small = furn ict that the coke bed is spread over 
the foundry. An industrial track is 84 inches in diameter and is lined n unusually large tonnage. The us 
the foundry is used for conveying to 66 inches. The two cupolas to be of cast iron brick. cored out ra 
water pipe fittings to the tar dip- installed will be 108 inches in diame- enter. tor lining the cupola opposit 
ping tank outside of the shop. The ter, all of the furnaces being of the and slightly below the charging doors 
cupola shown at the right, Fig. 20, Whiting type, built by the Whiting is effected creat economies in the 
—————— =—_—_—_— eigen ipa eRe TRASK re ee ae : anne a 
= | {econe | 7 7 a 
COAL STORAGE | | z = | 
| ; aE ek STORACE | 
mn { | moror S-TON | 
f | | | GENERATOR i CRANE | | 
ae jo | 
PRODUCER le emeaseier } K] PATTERN SHOP | 
HOUSE Veiled | } | 
=) | 
| — 
ee ee ee hr EEE I, ee ae 
O © MUD MILLS BATH | 
Cadet : PATTERN STORAGE BLACKSMITH | Mouse | 
| CORE BOARD - 4) SHOP — 
aoc | 
[miner coar} IFIRST OOAT| ; 
A = 
5 SECOND ; 
[core Boarn | 
[SECOND] [SBOOND | ziw 1 
| COaT COAT) ei< 
eee 
PIPE SHOP 3-TON zi\w CORE OVENS 
CRANE cuPoLas os 
; i 9/5 
=] —_ cs pees Ooi rae! 
airs ow zw TRACK 
"ile & SPECIAL FOUNDRY O\|ZMACHINE SHOP ——- 
oils 2s ae 
| “|? ro) Silo 
1 ) : a: ee 
|S Q OVEN L 
MACHINE FOR MACHINE FOR | 
3,4 AND 6 PIPE 8,10 AND 12 PIPE 
A 
Y oa HEATING OVEN 
CUTTING-OFF MACHINES 
_ ae 
5-TON CRANE 70 FT. SPAN 
= | 
20 FT. CANTILEVER AT EACH END 
.: 
~ 
° 
“ 
o 
OVEN FOR HEATING PIPE oo 
TAR TANK al j 
Test | 
HOUSE | 
L—__ 5-TON 1-BEAM TROLLEY 
G. 22—Grounp PLAN OF THE PLANT oF JAMES B. Crow & Sons, CosHocron, O 
has two spouts, the one extending in Foundry Equipment Co.. Harvey, Ill. cost lining repairs. Opposite the 
to the gray iron foundry The shop The blowers are located on a mez- charging door the lining of a pola 
is well lighted and_ ventilated, zanine floor below the charging plat- ¢ generally worn away rapi ron 
monitor extending the entire length form, and are of the positive pressure contact with the pig iron when wn 
of the building, and there re two type, furnished by the B. F. Sturt: into the I ¢ The t 
skylights in the roof over the two vant Co., Hyde Park, Mass. The bricl vithstands this sever sage 
side bays, each 40 13 et, while charging floor, Fig. 18, is 55 x 28 I fr ent Oo repairs 
the skylight over the eaning roon feet, andis served by the storage vard de to this sectio th 
is 20 x 13 feet. For facing the molds, crane. The cupolas are operated con- or rears. The bricks 
ement is succ illy sed in thi tinuously, the first iron coming down t melted. as they are ate 
foundry, for bot ligt ( eavy at about 6 o'clock in the morni: iently high above the tin n 
vork. the blast is not shut off until 4:30 p viate this. The ist 1ron s 
The cupolas ar ite vetween m. No difficulties have been experi re. / x 3 x 24 imeches ar in 
the gray iron f iTry ay le pl{ enced from the continuous operation re clay. When charging the borings 
yp, as illustrated in g. 20 hus of the furnaces, as they are of suffi- received from the machine shop, they 
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are placed in discarded nail kegs and 
tar is poured over them to bind them 
This 
has resulted in exceeding 
the 
vides the cupola with excellent fuel 
The 
and is 
the 
bins, as 
The 
electric 
the C 
The pig 


irom c 


together. 
this 


low 


method of utilizing 


scrap 


AA} 


melting losses, and tar 
storage yard is 200 x 55 feet, 
located the 


concrete and 
] 


between ‘upolas 
limestone 
8 and 19. 
5-ton 


by 


o., Columbus, O. 


and coke 


shown in Figs. 


yard is commanded by a 


traveling crane installed 


ase Crane C 


iron and scrap is unloaded 
electric 
which this 

the Coke 


stone is loaded directly into charging 


ars by an magnet, 


also. delivers material to 


charging floor. and lime- 


coke and limestone 
The lifting magnet 
furnished by the Electric C 
troller & Mfg. Co., Cleveland. 

The 22, 1s 16) 
x 89 three 


bays. feet 3 


the 
19. 


boxes from 


bins, Fig. 
was on- 


machine shop, Fig. 


feet, 


The 


inches and is served by a 10-ton elec- 


into 
38 


and is divided 


middle bay is 
tric traveling crane, which also com- 
mands the gray iron foundry and the 
the front of the 


section of shop in 
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Co., 
equip- 


Si ns 


stalled by 


David Lupton’s 


Philadelphia. The machine tool 


ment of the shop is unusually com- 
ete and f sufficier ipacity to 
nisn tne irgest istings 1. de in the 
gray iron foundry 
The power plant is reinforced 
oncrete and brick nstruction with 
steel roof trusses Ch ngit recom 


is 63 x 45 feet and 20 feet high. The 


equipment consists of two 250-horse- 
power gas engines, installed by the 
Riverside Engine Co.. O11 City, Pa., 
direct-connected to 100-kilowatt West- 
nghouse generators. Air compressors 
re attached to the end of each en- 
rine and the entire power plant is 
-ommanded by a 5-ton electric travel- 
ng crane. On the basement level 


of this building will be located an 


auxiliary power plant nsisting of a 


200-horsepower motor generator set 


which will be furnished with alternat- 
ing current from the | 1 lighting 
lant. 

[he producer house is 48 x 35 feet, 
with an extension. 15 x 17 feet. It 


is equipped with e gas producers 


750 horsepower capacity each, in- 
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polas. A stan cage track leads 
into the shop to facili 


yf the finished product 


} ] ane 
the loading 


a f < cean Manes The building : t 
n toundry. é yulding s ot 
hiesate and t 1 eanctriuctior nd a 
rick and steel constructior nd am 
led 


ple light and ventilation is pr 


20 feet 


lights ex- 


by two lantern monitors, 


ind 13 


tending 


side 
the 
All of the windows are operated by 
the 


, and 
leneth of 


feet wide 
the building 


device, in- 


operating 


Pond sash 





SipE ELEvATION oF Pipe Motpinc Mac! 
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Aus .« anid 
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OOR Line ys ~ gap bewwwen 
eg etrnate an 
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z 
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> z 
: 
ba 
esa 
| 
HINE ys ON NWAY 
at ] yt Holb ( ( ve 
nd | e tal i r¢ Sa yV-prod- 
t this it sed for coat 
I the st ine She al r 
the rs n 1 T t it 
tg the nrod : 
djoining t er nt is the 
hay storage building, 80 x 50 feet, 
two stories high and of reinforced 


The 


concrete and brick construction. 


vales of hay are unloaded from cars 
n the receiving track on the hill 
verlooking the plant, into chutes 
eading into the second floor of the 

vy storage building On the lower 











FLASK AND 


TTOM PLATE, 


Spicot PATTERN 
rope wind- 


ing machines and the bales of hay, 


Ss requir Y ropped through an 
ening in the storage floor to the 
ground floor level 

The pattern shop is 80 x 50 feet, 
of brick construction with the excep- 
tion of the back wall built into the 
hill, which is of reinforced concrete 
‘onstruction. The pattern lumber 1s 
unloaded from the cars and is deliv- 


ered to the s!l through two chutes 
the side of 


storage is 


op 
the building. 
121 x 41 
feet 6 inches 
20 x 
flask 
The 


into 


pattern feet, 


construction, 16 


One end of the building, 


high 


41 feet. is partitioned off for the 


and pattern repair department. 
include a_ black- 


remaining buildings 


emith shop, 61 x 41 feet, and a bath 


> 


115e, 46 XN 09 eet equipped with 
how hat} and ther conveniences 
C ver paths and otner convenience 
- 1 

r tne men 

Th nt t + and n hic 

ihe entire I ( ind ) Vhnicn 
th vorks ré yuilt 1s indet iid vith 
n ine sand nd clav. and all « fF ¢the 

‘ sed 3 the vray iron foundry 
and +} ; } +c ned n the 
n¢ the pipe shop is n ed ¢ n 

q 7 

propertv Side tracks from the \ e€ 
ing & Lake Erie and Pennsylvania 


cood fa ilities for the 


receipt of raw and the 


materials. 





PRODUCTION AND USE OF FOUNDRY COKE 


Government report of the coke industry of the United 





States as related to the foundry--Charging the cupola 
oLtates as rei< i } 
he ( Co ination in the by-produ ts i vers and occasionally 
ed State the two classes of so as may be pressed int 
iverage percentage ¢ VO es ni orced in trom tne ene 
| 1 << 1 1 of } , ~] } th } 
. ' tte! vi probably get the e oven is tightly close he he 
M 5 t] 1) re 1 results in the future, to eine supplied through flues 1 
i Ri rd Mol 1 t mpositio1 s of the oven | yy-produ 
\ es a ere od - 1 
x ¢ run sO = \ ta el eing fre Ver ( 
nen < ( rad¢ ( t hirds of the proces : 
; ey : : thes yep ae See 4 
e ( t ( - \ S T\ S1ci¢ 
ther ; P ‘ dt n EAA — 
, : | ww sul oT est ¢ omy has been 1 
‘ i ‘ 5 Tor al blast na ( if soul 5 hours es 
t S 1 ) _ as ny : rt 
aoe age The nd. and the result has beet 
| | - 1 oainst etort-ove 
- = b c \\ vev } t 
24 1 1 eve 7 
) ’ rst oke is ot vy g t 
Beehive Coke. ee a : a 
\ 
* 
7 ‘ | 1 : ( 1 ( S ) retort V¢ | 
y T ai sat] | a . c + er oO! ] ec + + t 
that ( + : re regar 
' ray : out th 
c ne re eae a ie oF 
( " , re t nts in this intry 
Rate ixtures « Py i, } 
(); ] 1 1t1 at ( ing t 
i o to tl] iri ¢ 
ial i , ; Adjustment of Practice to Fuel. 
S vic ¢ 4:' 4{& dis Ssineg cup la practice Ri 
i id ha Moldenk« s attention to tl 
( ells ta: 2s 
itt c , ) ) 
P kin | oh ul i ) req Itiv experience 
1 1 ot hurt 1 ny by melting iron and adds that mu 
: substitutior Ss it \ t ible ec uld be i\ ed »\ cha 
‘ tay” snus tian +} fical) sone a the owen ah 
Methods of Making Coke. het -elabty. Sirenteais , ing the melting program to suit t 
: } it 18 Ot proper composition and ‘ ta ah , . 1 
el that 1s used This subject is dis 
Po] ; \ il structure. they should | 
‘ posted on the coki process ussed in the report, in part, as tf 
; ; that 1 r anv reason t bran lows 
T\ tl pt SSeS ] +) ee reoul rly swe cat not be 1 1 c 
yy AoE i :, ' Normal coke has 50 per cent « 
aking th ( e introduction a new space and has, pound for pound, pra 


bed as follows it NOL Gemoranzt the plan tically double the volume of anthr: 


I deoree oj} ] t ¢ ti oft ; ‘: 
a a lesret i si cite Hence during the melt t 
Bas , t] r t aaah i begin Os pia downward movement of the meta 
t] ¢ \ T > ) ‘ : vl | 7 r~4 ? Tt e, ) fa 2 e ~ ve 2 
wht t oie Imitted. course, within the range of the melting zor 
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no dearer than coke. 

the fuel bed and often 

-oke in the subsequent 
1 altogether. 


A study of the downward mov 


may be used for 
mixed 
charges, or 


with 


1 1 


ment of the metal, as just stated, 15 
important. as it suggests tl way t 
ke s regula sting practi 
of practically every variety yrthy 
of tl name of foundry coke. At 
thracite and coke, being practically 
identical in composition—that is. co1 
taining the same percentage of asl 

xed -arb n, sulp] ir. et 1iff r 
icallv onlv in physical structure. Thus 

if the cell space of < -oke is 50 
ent 3 lentioned bov | col 
has V1¢ the volun ( n ¢ 
veicht anthracit Now, not 
( es | \ t! sa ll spa 
) ie ~ TT 1! ) 
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h C ] d sir ble rr necessary 
e sl be informed, so that h 
idiust his work to the chang« 
tor 


at St. Louis. 


The tests 0 >okes, made fr 
vals mined in all sections of th 
‘ountry, made in St. Louis. several 
vears ago, are briefly reviewed as 


follows 


In all about 190 tests were made 
Three thousand pounds of metal were 
melted in each test. To have uniforn 
conditions in the coke bed for eacl 

and at the same time to suit the 
iverage coke made, the height of the 
above tuyeres was fixed at 


test 
bed 
14 inches as the standard, and this 
height was kept for every test. The 
upper tuyeres of the cupola were not 
used. A melting ratio to 1 was 
adopted, as the diameter of the cu 
pola was small. The coke for the 
hed was weighed and put in up to 
the proper point, as measured by a 
weighted wire The weight the 
severa! for this constant bed 
varied from 180 to 230 pounds, show 
n 1 considerable range in if 
the light 


the 


of Ys 


or 


cokes 


specin 
to the 


gravitv—from 
eavy cokes 

Metal weighing 
weight of coke 


contorm 


very 


four times 
charged on 
the general 


was 
to 


bed. to 


this 
this 
cus- 
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burne: 


iron lor t 


unmelted iron in the cupola drop. 


It may e seen, therefor that 
vhen the melting prt ss wit 1 not 
mal Kk rives good results it does 
not necessarily follow that every oth 


coke will do likewise; yet this 


er 


is what the uundryman practically 
issumes when he changes his coke 


without making trial heats to see how 


to use it. 


Value of Melting Tests. 


Perhaps the custom that 1s just be 
sinning to be introduced into this 
countrv bv coke companies of send- 
ing out experts to teach foundrymen 


to use their particular brands of coke 
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Pract ly S istings s 

: in holes Ss shrinkag 
raws ) traced b 

irned iron and when steps é 
been taken te orrect the cupola 
racti these troubles have disap 
eared The llowing discussion of 
these defects is ded n tne re 
port: 

Pin holes are due, t to the i1 
ability of the air to get out of the 
nolds fast enough, but to the yield. 
ng up of dissolved gases in the iron 
at the moment of set. Th rst thin 
that happens in the mold, if the iron 
poured is not mu overheated, 1s 
the setting of thin skin of metal 

unst the sand, and hence thes 
gases In going upward and outward t 
escape strike the thin shell that has 
set and stay ther When the cast- 
ng is put on the planer and tl 

skin is removed the pin holes m 
their appearance ds the isting 15 

mdemned. Such an outcome is r 
ticularly annoying with respect t 
fine varieties of rolls. on whicl 
unblemished surface is absolutely ne 
essary When the metal is badly 


burned. a 


Ci 


r 


Tt 


heats 


? 


for 


r instan 


-e 


malleable 


low 
castings, 


in 


-sili- 
the 





)? 


of gas is so strone that 


formation 


the casting is honeycombed, not with 
pin holes as in the high silicon iron, 
but with blowholes inch across, 
and the interior surface is black from 


oxidation. 

As a further difficulty, if the metal 
is oxidized, even very slightly, its 
point is raised considerably, 
so that it readily freezes or, as the 
foundryman has it, loses its “life,” 
and the ladles “skull.” As a conse- 
quence, in pouring the gates freeze 
up and the castings are short-poured. 
If the casting has been poured, the 
molten metal may be cut off so quick- 
ly that interior shrinkages are more 
than likely to occur, as no feeding 
can take place. 

Finally, burned metal is very weak. 
It seems as if a coating of oxide gets 
between the several crystals, so that 
their tenacious grip on one another is 
lessened. Hence casting strains find 
the metal unprepared to resist and 
crack is the result. 





meiting 





A little oxygen can do an immense 
amount of damage. The very worst 
burned iron ever seen by the writer 
contained only a few hundredths of 1 
per cent. The evils of high sulphur 


are as nothing compared to it. Hence 
only a very small amount of alumin- 
um or titanium is necessary to make 
the correction, more than 0.1 per cent 
seldom being required for addition to 
the ladle to the desired d 
oxidation. 


11 
en lira 
yrodaue 
pI LLC 


Cupola Charging. 
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theories of the melting process 
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are obtained to do this heating to any 
considerable extent. The _ proper 
method would be to use a mixing 
furnace, such as may be seen in steel 
practice. This is merely a tilting 
open-hearth furnace, in which the 
metal is kept continually up to the 
roper temperature. 
Between the least and_ greatest 
‘pth of the bed below the tuyeres 
there are of course depths adapted to 
various classes of work, some foun- 
dries preferring a height of 20 inches 
between the bottom and the tuyeres 
and others 14 inches, 10 inches, or 
whatever height gives them the space 





they want for the storage of metal. 
The quantity of coke thus used, es- 
pecially in small heats, naturally af- 


fects the melting ratio; if this fact is 
forgotten and a high ratio is arbit- 
rarily selected, the heavy bed often 
leaves too little coke for the upper 


charges, as, for example, in the tests 


at St. Louis with heavy cokes. In 
long heats this factor is not so ap- 
parent. 
Small Charges. 
The portion of the bed above the 


tuveres 1S next to be considered, 


where the actual work of melting 1s 
done. The cold air entering the cu- 
pola at once attacks the coke and 
delivers up its oxygen, which, by the 


time it is all consumed, has traversed 
a certain distance inward and upward. 
This distance probably limits the 
melting zone, the shape of which no 
one can tell until experiments such 
as were referred to have been made. 
7 effect of this zone is seen along 
the lining, and the more defined and 
the narrower it is the better are the 
If the zone. as shown by the 





results. 


utting action on the lining, spreads 
ver a considerable height, the melt- 
ne is irregular. The lining should 
fairly clean throughout, easily 
hipped out, and quickly daubed up, 
otherwise practice has been defective. 
This melting zone may be in the 
ape of a parabola flaring upward 
yng the sides or, if Mr. West's cen- 
ter blast is used so that the blast 


essure is more nearly equally dis- 
ibuted, its upper limit may approach 
flat plane; in either case the high- 
est temperature is reached at a point 
newhat above the entry of the air, 
nd above that point the heat dimin- 
ishes. It is in the melting zone that 
the reaction between the oxygen of 
the blast and the carbon of the coke 
bed is most intense, and it is here, 
robably, that the formation of car- 
yon dioxide is greatest. Here, too, 
the < la temperatures reach a max- 
in robably about 3.500 degrees 
ht Belo the narrow limits of 
the melting zone the temperatures are 
<s because the combustion of the 
‘hon, its reaction with oxygen to 
1 rb dioxide, is incomplete. 








y the melting zone the tempera- 
re falls because. if the coke bed is 
ough, the carbon dioxide 

formed in the melting zone has to 
ss the rough incandescent fuel, and 
elowing carbon reacts with the 

rb lioxide to form carbon mon- 
de, the gas t may be seen burn- 

s in the upp rt of the cupola. 
[his reaction takes up heat, and 


within a distance of 3 feet, if 
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the coke bed is so thick, the temper- 
ature falls to about 2100 degrees 
Fahr. 


Thickness of Coke Bed. 


evident that if 
of the coke bed is so proportioned 
that all melting takes place within 
the melting zone, the melting will be 
done quickly and well, as the melt- 
ing point of the iron ranges between 
1,900 and 2,400 degrees Fahr. If, 
however, the coke bed is excessively 
high, some iron will begin to melt as 
soon as the coke bed has burned away 
enough to bring the temperature to the 
melting point, and will then melt slow- 
ly. As a result, cold metal will drop 
into the crucible of the cupola, caus- 
ing the many annoyances of cold 
metal in pouring. The best economy 
is naturally had if the metal is just 
at that point of highest temperature, 
and not much below or above it. As 
the heat progresses the coke is rap- 
idly burned away. Hence the bed is 
lowered and the metal sinks; the next 
charge of coke is intended to restore 
the bed to its original height so that 
each successive charge of metal may 
melt in the same position in the cu- 
pola. Under the best conditions the 
lower part of the metal charge melts 
in the upper part of the melting zone, 
and the upper part of the metal charge 
melts in the lower part of the melting 
zone. Hence if a metal charge is too 
heavy some of the iron is melted be- 
low the normal limits of the melting 
zone, and if a charge is unnecessarily 
light all the iron is melted in the up- 
per part of the melting zone. If each 
charge melted at the same level there 
would be no more to say on the sub- 
ject; and the fact that it did happen 
in former times, when no attempt was 
made to charge in layers, shows that 
perhaps we have not 
much as we suppose. 

If, as there is reason to believe, 
the melting is best done at the point 
of highest temperature, the point at 


It is the thickness 


progressed so 


which the last portion of the usual 
heavy first charge of iron must melt, 
is considerably too low in the cupola, 
owing to the sinking of the bed, and 
the metal. The heat may be high 
enough there, but the gases in the cu 
pola near the tuyeres are not yet 


tree from uncombined oxygen. As 

result the metal must suffer some 
what by contact with this free oxy 
gen at so high a temperature. If this 
statement of conditions is in any de 
gree true, the remedy is to make the 
charges as small as possible, so that 
the fluctuation in position of the ef 
fective part of the coke bed may be 
as slight as possible, and the cutting 
action in the cupola limited to 

height of a few inches rmstead of feet. 


Uniform Charges. 


Inasmuch as only the very top < 
the coke bed is effective for melting 
without oxidation if it were correctl 
made at first, the question arises wh 
is it the prevailing practice to mak 
the first lot of metal several time 
as heavy as those succeeding. Th 


obvious reason is plausible enough 

first glance—namely, that a lot o! 
ought to go on top of a lot 

of coke in the bed. It is forgotter 


metal 
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how little of that big bed of 
really does the work of melting. 

The damage caused by large first 
charges of iron may best be shown by 
figures. Let us assume that every 
1,000 pounds of iron in melting uses 


coke 


1 


up 1 inch of coke bed. If the first 
charge of metal is 6,000 _ pounds, 
6 inches of the coke will have been 


burned away when the metal is melt- 


ed. If iron is really damaged by 
‘oxidation, the last 3,000 pounds of 


that charge is not quite so good as 
the first 3,000. Now, the first inter- 
mediate charge of coke comes down. 
Does that restore the 6 inches of the 


bed? By no means. It is merely 
enough to melt the next and much 
smaller charge of metal. Let us say 


it restores the bed 3 inches and dis- 
poses of a succeeding charge of 3,000 
pounds of metal. The bed, restored 


only halfway up to its original po- 
sition in the melting zone, burns 
down 3 inches again in melting the 


second charge, nearly all of that iron 
being melted at a point where it is 
affected by unconsumed oxygen in 
the blast. This restoration and melt- 
ing is repeated until the end of the 
heat, and the practical effect of the 
big first charge is to give an inferior 
gerade of iron for the entire heat, un- 
less extra coke between the charges 
brings the bed up to proper level. 
Many foundrymen have recognized 
this point, and now run their cupolas 


with charges of metal alike from 
first to last. But if there is any ad- 
vantage in keeping the fluctuations 


of the bed uniform, there is addition- 
al benefit in making this fluctuation 
as small as possible. 


Adjustment of Bed. 


The bed must be of the right height 
to start the melting properly; other- 
wise all subsequent care is useless. 
Many foundrymen have adopted the 
method of melting by small charges, 
most of them successfully from the 
start, but others have not succeeded 
until attention was called to the height 
of their bed. Practically the only 
wav to know when this height {s 
right is to observe the time between 
“blast on” and “first iron.” Every 
foundryman knows that when this 
time is about seven to ten, preferably 


eight, minutes he gets his best re- 
sults. So in determining the right 
height of bed, if iron comes at a 


time within these limits it is safe to 
continue to charge the heat. If the iron 
comes, say, in 15 minutes, the bed is too 
thick: if it comes in four or five min- 
utes, the bed is too thin. Thus this mat- 
ter can be attended to at first. In a new 
cupola the bed can purposely be made 
too thick in the first heat and reduced 
subsequently until the proper time of 


“frst iron” is reached. This “first 
iron” means the first metal running 
continuously just previous to “stop- 
ping up,” and not the few random 


drops that often come in five minutes. 


Where in practice the tap hole is 
‘losed when the blast is put on, it 
had better be left open, for a few 
days, until the action of the cupola 


known. 

In making the estimate of the cor- 
rect time from “blast on” to “first 
iron,” it was assumed that the charg- 


in this respect is 
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ing was done on a fuel bed well 
burned through, with all the wood 
consumed. The writer has noted in- 
stances in which about third of the 
bed coke was put on and burned 
through. Then the remaining two- 


thirds was added, the cupola charged, 





and the blast turned on. In such 
instances the first few minutes of the 
observed time to “first iron” were 


taken up by the fuel bed burning 
through and did not form any part of 
the melting time. Iron in eight min- 

was really iron in four or five 
minutes, consequently the results were 
disappointing. 


Thick and Thin Beds of Coke. 


utes 


Too heavy a bed has nearly as bad 
an effect as one too thin. The thin 
bed, as has already been explained, 
has just the same effect as a very 
heavy first charge. The entire proc- 
ess of melting throughout the heat 

kes place too low down and in a 


more or less oxidizing atmosphere. 
If the intermediate charges of coke 
used were not as a rule slightly heav- 
ier than necessary, thus causing the 
fuel bed gradually to rise, a low bed 
together with a heavy first charge of 


metal would give serious’ trouble 
throughout the heat. As it is, these 
conditions may account for much of 
the badness of the “first iron,” com- 


monly laid altogether to sulphur. 


On the other hand, too thick a bed 
unduly delays the metal. The bed 
has to burn away, and while it burns 
some of the stock melts slowly too 
high in the cupola and hence is ex- 
posed too long to the influence of 
the cupola gases The melting is 
therefore slow. and the iron may be 
slightly burned and is apt to be 


cold. Slow iron nearly always means 
inferior iron. The evils of too heavy 
initial charges are perhaps most no- 


ticeable in  air-furnace 
hearth practice. where 
an abomination 

If the bed is too thick. a heavy first 
c metal keeps the succeeding 
charges of iron from me!ting too high 
in the cupola reduces the dan- 
cer from ‘burned The writer. 
indeed. has number of 
instances of excellent results obtained, 


and 
slow 


open- 
heat ts 


‘ . 
narge or 
and 
iron 


observed 


with a thick bed and heavy first 
charge, with very small intermediate 
charges. Such practice does not 
seem sood, however, as some of the 
“first iron” will be dull. Better have 


a proper bed and uniform charges. 


In changing from the current prac- 
tice of high fuel bed and heavy in- 
itial charge of metal, it will be no- 
ticed that a little while after the 
start the melting always becomes 
slower: that is, of course, if the same 


ratio of coke to iron is used for the 
intermediate charges in the two meth- 
ods. This is because some of the 
coke which was used up under the 


1 1 


old conditions to make slag and cut 


the lining becomes available for melt 
ing. less fuel is needed. and the fuel 
hed rises. This thickening of the fue! 
bed and slow melting is easily rem- 
edied. when observed, without doing 
harm anvwhere and with saving of 
ke bv changing the Iting ratio: 
that is. cutting down the intermediate 
oke charges slightly. 

It is but natural that the system 
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of cupola charging above outlined, 
which has been before the foundry 
public for several years should have 
been tried out by many foundrymen 
with varying success. Among the 
hundreds of instances of trials in 
lo 


e and in small cupolas that have 
the attention of the writer, 
failures or indifferent re- 


come fo 
whenever 


sults 


were reported, investigation al- 
Ways indicated something wrong 
ith the bed charge, or a lack of 
care in the charging itself [elters 
object to the extra labor of weighing 
out small charges, preferring their 
comfort to clean, sound iron. In 
some instances, indeed, melters have 


deliberately added extra coke in order 
to show that melting became slower 
by the small-charge method. How- 
ever, no matter what the cupola or 
what the class of castings made, a 
reduction in the size of the charges 
always works to advantage, and wher- 
ever slower melting has been noticed 
a slight reduction in the intermediate 
coke charges has always restored the 
proper rate of melting Naturally, 
it takes more care to get an even dis- 
tribution of than of large 
charges, but the reduction in scrap 
castings is surely worth some effort 


small 


Burned Irons. 


Again, it does not follow’ that 
burned iron always results from very 
heavy charges. When the conditions 
become such that the molten iron is 
attacked by oxygen, the iron may be 
protected by the manganese in the 
charge. Silicon gives similar but less 
protection. The foundryman merely 
has to remember that when the metal 


is slightly too low in the melting 
zone of the cupola the same condi- 
tions obtain, though in far smaller 


degree, as in the Bessemer process, 
in which manganese, silicon, and car- 


bon, and with them more or less 
iron, are burned out. What the foun- 
dryman should look to is that his 


cupola does not become a sort of con- 
verter during any part of the melt 
In conclusion, it may be said 
that the logical method of cupola 
charging after the bed is in would be 
to do away altogether with separate 
metal and coke charges, and yet keep 


the proper ratio of iron to coke. 
This ratio can be maintained by 
weighing out metal and coke in sep- 
arate piles on the platform and 
charging a small quantity at time 
from each pile, after the manner of 
proportioning sand and facing mate- 
rials. The claim has been made that 
this method, the one used by our 
foundrynien forefathers, means slow- 


trial has shown 


case. fowever, 


er melting, but careful 
that such is not the I 
the discomfort and cost of the meth- 
od will preclude its use. 

The writer has advanced another 
suggestion, that to reduce the cost 


of charging a cupola to a minimum the 





charges should be made up in the 
vard. They should be carefully laid 
in special charging buckets with 
swinging bottom doors to drop the 
charges exactly as laid. If the cupola 
is cut off at the platform, one man 
in the yard with a reversible hotst- 
ing engine and a revolving jib crane 
can handle the charges. This plan 
has been tried at a large foundry 
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¢ ' hit methad« ave now y M ] \| Pridmort ind son ; 
: ’ : s essential that vou begin operations 
rogress that : e des of rt rm nat Henry ae 
: : : - right and r this reason care should 
to 1 é t yle I ke Pridmor v1 ye retain i there ; 
: rcised in making d burning th 
nt hat rmer|y ns »¢ ) g n ict 
I t last T th ‘err m 
e c ind sales organi ns wi 
\nalvse f coke made in various remain practically nchanged nd Rk ee 
fieions: Eoltowe Turnbull, who has been associated Chilled Rolls 
ae ila liaiideen: Callen vith Henry E. Pridmore tor many By N.W. Shed 
will, in ddition to new see 
P Juestion What are the chief essen 
; ntinue to represé¢ ri , ‘ ate - 
; < % tials in making chilled rolls tor cupola 
entral west eee Kagan, ainsi 
- ; i “4, Iron Upon what factor does the hard 
whose headquarters are 1n Boston, will ; hill chiefly d ?m U 
\ 1 : ness of the chill chieny depend?’ On 
: ntinu¢ to repre sent Her ry Prid- ; : | | hill ‘ | 12 
$28 ; sine what does the depth of the chill depend? 
: hy .9 more in the New England states and : ri al 
; , yr og , ry 1: ow can we avoid an intensely lard 
a ; , eastert ry or m. H. Phinney : 
Average Analysis of Colorado Coke aie bl ee ggg del 1-1:.. Skin, too hard in fact to tool: 
se headquarters are in Philadelphia, iia 
M will continue to represent the firm in Answer:—The chief essential in mak 
1g astern Pennsylvania and throughout ng chilled rolls is to have a low sil 
A 17 the southern states. A. V. Magnuson, icon, low phosphorus pig iron and to 
; vho will be the plant superintendent, melt hot. Scrap may be used to some 
Range of Composition of Pennsylvania Cokes t I ; ‘ 
; was associated with Henry E. Prid- extent Some makers use 50 per cent, 
Mo 23 t re since the establishment of the but the scrap should analyze about the 
tan 1" RS : 53 to 8¢ 4 business and has been a prominent same as the pig iron and should not 
As 6.99 to 15.92 actor in the development of the Prid- be excessively high in sulphur. The 
sae . : ; more labor-saving molding appliances. chill depends principally upon the amount 
Range of Composition of Tennessee Cokes i ; 
of silicon present, but the presence of 
are eta 22to 1.67 sulphur increases the chill and usually 
mar a ‘3 ee Cupola Malleable makes the chill harder. \n intensely 
Breed ratsc ci 7.23 to 19.8 hard chill is generally due to high sul 
Ash .. a ea By Richard Motdenkx . 
sae ek, phur and low manganese. If the man 
Range of Composition of Virginia Cokes Juestion . _ , . 
cin tk Question: —We would like to melt ganese is increased to 1 per cent, th 
Per cent ' 1] . . - a = pom 
+ ar ie. nalleable iron for light castings in a chill will not be so hard. The in 
4 ylatile matter .80 te 1.¢ é cupola and wish to obtain the following creased amount of manganese removes 
“1xer carbor ° +t 58 } . 
. . - - 2 r Iyverc: CSilican Of ‘ent - - : > 
Ach ces 80 t 9 sic Silicon, U.90 per cent; man- some of the sulphur, which is the chief 
sulphur. 4#2to 1.0: ganes ). r cent: S rus ‘ . 7 
ganese, 0.40 per cent; phosphorus, 0.10 cause of producing the hard skin. The 


Composition . a er Coke From per cent, and sulphur, below 0.10 per 
nwasned Oal. 


surface of a chilled roll will resist heat 


. Per cent ent. The problem confronting us is petter if the manganese is high. The 
Volatile matter ; 210 the operation of the cupola to produce chil] produced with high manganese and 
— tach i. metal to conform to this analysis low phosphorus iron extends more deep- 


44 Answer:—To produce this metal in ly into the underlying gray iron, while 
Range of Composition of West Virginia Cokes the cupola it will only be necessary to a chill produced with low manganese 


i oe t. have the average silicon of the mixture and high phosphorus shows a_ sharp 
Volatile matter 46 to 2.3 0.25 per cent higher in silicon than is line where the chilled portion meets the 
— — “3 ‘ $e pind tg desired in the casting, or 1.15 per cent. gray iron. Steel scrap is now used 
Sulphur .. 3 to 2.26 The manganese, which at 0.40 per cent quite extensively in making steel rolls 

Standard Coke Analysis. is high, vou will find advisable not to It has a tendency to lower the total 


have over 0.60 per cent in the mixture. carbon and the chill produced is not 


In conclusion ) Moldenke sug . : 
~ . Dr olden ug The phosphorus must not average over quite as hard as a high carbon chill 
rests the following standard specifica- ; c ¢ 
g : ¢ ( ing standard specifica 0.09 per cent and the sulphur should would be. \bout 15 per cent of steel 
tions for foundry coke: | ; 


be as low as possible, at the highest it with car wheels and low silicon pig iro1 


iis. si aga should not run over 0.05 per cent in the makes a good mixture. Charcoal iron 
vol le matt mixture So far as the operation of is used, to a large extent, in making 
ye sass : ) the cupola is concerned, you should chilled rolls of the hard type. The chill 
Sulphur ..... make your coke bed high enough to 15 usually regulated by the silicon, keep 
\ standard an is of this kind get the first metal in 8&8 to 10 minutes ing the silicon and phosphorus low for 
should prove valuable for purposes of after putting on the blast. Your bed a deep chill. The silicon content should 
comparison to foundrvmen making should | thoroughly burned through be about 0.50 per cent and for a light 
-oke purchases, and Dr. Moldenke and the first charges should be well chill about 1 per cent. The sulphur 
hopes that standard coke specifica- heated Make the charges as small as should be under 0.08 per cent; the phos 
tions will some day be prepared that you can and have them well mixed, so phorus, 0.30 per cent; and for most 
will prove acceptable to all interests that the stream of metal may be uni- work the manganese should be over 0.6! 


concerned. form. As the heats made in the cupola per cent. 

















JOB SHOP FOR LIGHT STEEL CASTINGS 


Description of the plant of the West Steel Casting Co., which 


specializes in the production of converter and crucible steel castings 


iN LL branches of the steel casting three processes of steel manufacture— to the erection of their plant, and 
; 


ndustry have shown marked ad- open-hearth, converter and crucible— after a careful survey of the market, 

vances in practice in recent naturally divide the output into heavy, it was concluded to mak. specialty 
years, and one of the most interesting medium and light work, yet, only too of medium and light castings, for 
developments is the tendency toward frequently, the open-hearth plant will which there appeared to be a good 
specialization, not only as to the size undertake the manufacture of light demand in the district in which the 
of the castings, but as to the quality castings, for which the shop equip- shop is located. The plant was de 
of the output as well. The present ment is not only unsuited, but the na- signed and the melting equipment, 
generation of foundrymen can well re- ture of the metal is such that the consisting of a converter and crucible 
call the time when the gray iron’ castings can only be successfully pro- furnaces, was installed with that end 
foundry would undertake anything in duced after repeated trials accom- in view. To insure economy of pro- 
the casting line from stove plate to panied by heavy losses. The 


difference duction, not only has modern equip- 
the largest engine bed, and while the in the fluidity of the metal, made by ment t [ 


tdl 


een provided, but methods of 
of manufacture have been adopted that 
of work, their output is largely limit- prime importance, and the sluggish reduce losses to 


jobbing shops, today, do a wide variety the three processes, is a factor 


a minimum It is 


ed to light, medium and heavy cast- metal for heavy work is not adapted well known that metal from bottom- 


ings, respectively. The equipment re- for light castings. Furthermore, there pour ladles insures cleaner castings 


quired for light work is entirely un- is a marked difference in the cleaning than when poured by the tea kettle 
suited for the production of heavy equipment required for large and of over-the-lip method. Appreciating 
sections, and the difference in the small sections, and as this cost is the great advantages to be derived 
shop arrangement, sands and other one of the largest items of expense in from bottom-pouring. it was decided 


supplies, has led to the development steel casting manufacture, it is essen- to adopt this method for the converter 


of so-called specialty shops, for the tial that the greatest possible econ- steel produced. To insure the proper 


most economical production of gray omies be effected in the cleaning de- fluidity of converter metal for pour- 


iron castings. partment. ing light work it must be produced at 
The need of specialization in the All of these factors were carefully a higher temperature than open-hearth 
steel casting industry is, by far, greater considered by the officers of the West steel. The searching tendency of ex- 


than in the gray iron trade. The Steel Casting Co. Cleveland, prior ceedingly fluid converter steel makes 
































Fic. 1—V1Ew oF ONE SECTION oF THE WeEsT STEEL CASTING Co.’s FOUNDRY 
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e 
Fic. 2—ARRANGEMENT OF THE STEEL CONVERTER AND THE CUPOLA, WHICH 
FACILITATES THE TRANSPORTATION OF THE IRON TO THE BLOWING VESSEL 
it difficult to hold the metal with the Fig. 2, are of the usual type, equipped 
stopper, and this method of pouring with graphite stoppers, which fit into 
is hazardous, unless the metal is un- fire brick nozzles. When pouring, 
der absolute control. In only a few thick layer of slag forms on top 


shops in this country is converter 
steel successfully bottom-poured, and 
the secret of this practice is carefully 
guarded It was concluded that, re 


gardless of expense, this method would 
be pursued, and after many trials 

difficulties were overcome and con- 
verter steel, for even the smallest cast- 
ings, is now poured in this way. The 


bottom-pour ladles, shown at the right, 


the steel, 


air and preventing 
while pouring the molds 
tions are 

the amount is too 


proper mixture in this way, 
of the alloy is added to the 
in the converter 
The plant of the West Steel Cast- 


ing Co. is located 


it from 


made in the ladle, 


great to 


at East 


thus protecting it from the 
cooling 
Alloy addi- 
but 
insure 
a portion 


Seventieth 


when 


metal 
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3—MISCELLANEOUS ELECTRICAI 


CasTINGs, MADE FROM 


CONVERTER 
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sireet and the Lake Shore & Michigan 
Southern railroad The main 


building is 75 x 125 feet, and a large 


tracks. 


extension is to be made to provide for 
additional cleaning and molding facil- 
ities. A general view of one section 
of the plant is shown in Fig. 1. The 
melting equipment of one 
6,000-pound the Fisher 
type, two 8-pot crucible 
the background, 
for the converter 


consists 
converter of 
Fig. 2, and 

funaces, shown in 
Fig. 4. The metal 
is melted in a cupola, lined to 36 
installed by the Whiting 
Foundry Equipment Co., Harvey, III. 
Although it is the practice in many 


inches, 


shops to use two converters, operated 
alternately to provide time for repzirs 
and relining, an ample tonnage is « b- 


tained from this one vessel to met 
the needs of the molding capacity of 
the shop, and steel is blown every 


day, regardless of repairs and relining. 
The lined with high- 
grade silica brick, and from 25 to 40 
heats 


converter is 
are obtained from one lining. 
A ganister lining has been tried, but 
better results have been obtained with 


silica brick. The making of repairs 
and the work of relining is largely 
done at night. The average blast pres- 
sure for blowing the steel is about 


three pounds and the losses by oxi- 
dation, melting 
loss, average from 18 to 20 per cent. 


The 


including the cupola 


blowing of the steel requires 
from 20 to 30 minutes. The silicon 
in the cupola mixtures ranges from 
2 to 2.50 per cent and the phosphorus, 


from 0.03 to 0.04 per cent. 
has a 


While the 
6,000 
pounds, it is lined to produce from 
4,500 to 5,000 heat. 
The present shop capacity is sufficient 
the metal 
The foundry is commanded by 
10 tons 
Cleveland 
Al- 
have two 


converter capacity of 


pounds at each 


to handle from, six blows 
daily. 
electric traveling crane of 
the 
Cleveland. 


an 
capacity, 
Crane & 
though it is 


installed by 
Co: 
customary to 


Car 


cranes in converter shops, one to 
convey 
the 


rying 


the metal from the cupola to 
car- 
off the 
handling 
the metal has been devised, which ob- 


while the other is 


ladle 


system of 


converter, 


the for pouring 


steel, a rapidly 


viates the necessity of using another 


crane. The cupola is operated by a 
fan, installed by the Buffalo Forge 
Co., Buffalo, and the blower for the 
converter was installed by the Piqua 


O. The 
located in the 


sections of 


Blower Co., Piqua, blowing 


equipment is engine 


room, and short 
blast piping 


ing the blast to the cupola and con- 


only 


are required for carry- 
verter 
A large the 


metal is utilized in the production of 


portion of converter 
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electrical steel castings, Fig. 3, includ- 
ing motor frames, pole pieces, etc. 
These castings are exceedingly low 
in carbon, are of high permeability, 
and an average analysis follows: Car- 
bon, (.10 per cent; manganese, 0.20 
per cent; silicon, 0.10 per cent; sul- 
phur, 0.03 per cent, and phosphorus, 
0.04 per cent. It will be noted that 
this analysis closely approximates that 
of pure iron. Tests of this steel made 
at the Case School of Applied Science, 
Cleveland, shown graphically in Fig 
6, indicate a flux density, in lines per 
square inch, of nearly 130,000 on 205 
ampere turns per inch of length. The 
magnetization curves of Hadfield steel, 
annealed soft cast steel, wrought iron. 
unannealed cast steel, as well as gray 
cast iron, are also shown. In addi- 
tion, cast steel car wheels, up to 20 
inches in diameter, are also made 
from converter steel The use of 
these wheels, not only for mining but 
for other industrial purposes, is grow- 
ing rapidly and for some uses cast 
steel wheels are replacing the product 
of the gray iron foundry. 

The steel for castings for the job 
bing trade is made of another mix 
ture, which analyzes as follows: Car 
bon, 0.25 per cent; silicon, 0.25 per 
cent; phosphorus, 0.05 per cent; sul- 
phur, 0.04 per cent, and manganese, 
0.70 per cent. Tensile tests of this 
steel show a strength of 65,000 pounds 
per square inch and an _ elongation 
of 30 per cent in 2 inches. Only low 
phosphorus pig iron, free from copper, 
is used for the converter mixture, and 
the cupola charge consists of 70 per 
ent pig and 30 per cent scrap. 
scrap, consisting of gates, feeding 
eads, etc.. is used almost exclusively, 
ut owing to the low casting losses, 
it 1s occasionally necessary to pur 
~hase outside scrap for the mixtures 

In the crucible steel department, th 
metal is utilized largely for the pro 
duction of castings to meet the re 
quirements of the automobile trade 
and for small machine tool parts 
The sectiecn of the shop devoted to 
this class of work is illustrated in 
hig. 4, and the variety of the product 
is shown in Fig. 5. The two cruci 
ble furnaces ar rectangular in 
form, 30 x 60 inches in size. They ar 
modification of the Milwaukee typ: 


laving no bridge wall, and in plac 
four oil pans for each furnace only 
two are provided. The fuel oil is con 


veyed to the furnaces by gravity fro1 


having a capacity of 150 gallons, 

cient for one day's operations Phe 
storage tank is located outside of 

the building under ground, and has 

a capacity of 6,500 gallons. From 
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Fic. 4—Tur Crvomue Sten, Casrine Dasanvisens, Stein’ ae Peekaces in eon 
BACKGROUND 
the storage tank, the fuel oil is the four in the back, whose charges 


] 


pumped into the small tank which have been partially melted, are brought 


WT 
SU}? 


plies the furnaces. Each furnace forward. and are ready for pouring 


las a capacity of eight pots, but only in from one and one-half to two hours. 


the four nearest the front, or oil pan The vacancies caused by the removal 
l. are within the melting zone, and of the pots are filled by four freshly 
each heat only consists of four pots. charged pots, the contents of which 
\iter the four crucibles in the front have been warmed, but not preheated, 
the furnace have been lifted out, by being placed at the end of the fur- 





























IG. 5—MISCELLANEOUS CASTINGS, MADE FROM CRUCIBLE STEEL 


nace near the stack The 


two fur- 
1 capacity of 48 pots per 
lighted at 4 or 5 
o'clock in the morning and the first 


naces have 


lay. The fires are 


heat is ready at 8 o’clock. The cruci- 
bles average about three heats each, 
1 1 


although the life of some is prolonged 


by coating them on the outside with a 


crucibles with 
The 


thick and is 


mixture of ground wet 


coating 1S ap- 


molasses water. 


proxima inch thor 


i 


oughly dried by placing the pots in the 


tely % 


furnace at th 
It “has 
melting crucible steel is 


e end of the day’s work 


been found that the cost of 


approximately 
2 cents more per pound than by the 
and 2'%4 cents more 
When pour- 


crucibles are set in a 


onverter process 
than in the open-hearth. 


ing-off, the 


Tae FOUNDRY 


gaged by the thickness of the cast- 


ve 
ings to be annealed. The following 


castings are removed 


morning the 
by the watchman and the furnace pre- 


pared for the day’s run. The an- 


nealed castings, when removed. have 
down to their normal color. 

entire sand pile consists of sil- 
a facing is used immedi- 
The molds 


are coated with a silica wash and are 


ica sand, but 
ately next to the patterns. 


then dried in the ovens. A _ large 
amount of snap flask work is made, 
each mold being banded with hoop 
in Fig. 4. Many of 


these snap flasks are poured upright, 


iron, as shown 


as illustrated in the foreground, Fig. 
4, in 


be spread apart at one end to permit 


which case the bands have to 
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1G. 6—DIAGRAM, SHOWING MAGNETIZATION CuRVES OF ELECTRICAL STEEL, HADFIELD 


STEEL, ANNEALED 


shank resting on two horses and are 
slagged-off by flat- 
end skimmer, instead of being swabbed 


skimming with a 


off with a ball of slag, on the end of 


an iron rod. After being poured, any 


remaining steel, insufficient to pour 


another mold, is emptied into the 


other crucibles still in the furnace 


Thus, every drop of melted steel is 


utilized to the fullest possible extent 


Castings that require annealing are 


placed in one of the crucible furnaces 
over night, the abser of bridge walls 


making it an excellent soaking pit. 


filled 


bungs are 


After the hot chamber has been 
with the hot 
and the 
is shut off 


burned in one 


castings, the 


closed damper to the stack 


A small amount of oil fs 


pan, the amount being 


AND UNANNEALED CAST STEEL, WROUGHT AND GRAY 


IRON 


the pouring gate and risers to be taken 


out at the joint. These’ upright 
snap molds are dry and hard, and are 
merely blocks of sand wthout bottom 
boards or plates. They are held to- 
gether by the iron bands, and are 
placed as close to each other 


the end 


as possible, 
held by a large 
mold of the horizontal type, as shown 
in the foreground, Fig. 4. 
ping up 

For drying the 


coke-fired 


mold being 
or by prop- 
with iron weights. 
molds, two large, 
are provided, 9 feet 
and 9 feet 
into the foundry. 
tracks 
The cleaning equip- 
a sand blast installed 
Betton, 178 


ovens 
feet 
open 


7? 


wide, 22 long 


high, 
The 


extending 


which 
buggies operate on 
into the shop. 
ment consists of 


by J. M. 


Washington 
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street, New York City, Cape May sand 
being used. For cutting off gates and 
three cold cutting-off saws have 


been installed, one 38-inch of the New- 


heads, 


ton type and two 22-inch, Espen- 
Lucas. For grinding castings there 
are three stationary stands carrying 
30 x 3-inch wheels, and one swinging 


arm grinder provided with a 15 x 3- 


inch wheel. 

The power plant is located in a 
wing to the main building and contains 
three gas engines, two of 50 horse- 
power capacity, and one of 75 horse- 


power capacity, a 45-kilowatt General 


Electric generator, air compressors, 


The 


by the 


fan, blower, pumps, etc. electric 
welding outfit, 
ylr 


n Electric Co.., 


installed Lin- 


ce Cleveland, has 
proved useful for repairing minor de- 
fects in castings and occasionally parts 
omitted from the patterns are welded 
onto the castings, which, otherwise, 
would have to be rejected. 

The cost of erecting and equipping 
a plant for the manufacture of light 
steel castings has been variously esti- 
mated, and it has been stated by some 
authorities that a converter shop could 
be built and equipped at a 
$15,000. While this foundry, in addi- 
tion to the converter, contains a cruci 
ble steel department 


necessarily increased the cost, yet, not- 


cost oft 


casting which 
withstanding conservative estimates to 
the contrary, the outlay for the site, 
buildings and equipment approxi- 
mates $70,000. 

The officers of the company are as 
follows: R. H. West, president; E. 
W. Pike, vice president and superin- 
tendent, and D. P. Lansdowne, secre- 
tary 


Clarus Metal 


One of the latest additions to the list 
of the light alloys is Clarus metal. It 
is said to be at least 60 per cent stronger 
than aluminum and one-third the weight 
It is claimed that it will tak 
that it does 
ductile 


of brass. 
equal to. silver, 


and is 


a polish 
not tarnish, sufficiently 
to be bent cold when cast. 

The alloy consists largely of aluminum 
and can be produced at reasonable cost 
It is recommended for automobile, aero 


plane, railroad and other castings. This 


material can be spun and _ stamped, 
rolled into sheets ard drawn into wire, 
tubes and rods. Tests of wire and 


tubing are given in comparison with 


aluminum wire and tubing which show 
the superiority of Clarus metal in these 


forms: but tests of sand castings have 


not been made, although these would be 


of more interest to the founder and 


would furnish a better idea of the prob- 
able value of this alloy. 




















PATTERN CONSTRUCTION ELEWMENTS-VI 


A comprehensive discussion of skeleton patterns, swept-up molds 
and strickles for the apprentice and journeyman patternmaker 


By Jose h Hlorne 


HE patternmaker and molder are time and lumber economies are exten- suitable for descriptions of individual 
ever a pair of schemers. The sive This is the class of work on jobs 
range, not only of possible, but which skeleton framings, segmental 

; eee ee : ‘ © Large Plates. 

4 practicable methods is very wide. blocks, swept-up and strickled molds 

[The work provides more scope, I predominates. There is, sometimes, Bed plates, base plates and center 


think, for the choice of different ways so little apparent relation between frames for cranes of many kinds, af- 


of arriving at the same desired end the pattern parts and the mold, that ford 


than does that of the machinist, the the patternmaker has to spend consid- part of the patternmaker and molder. 
boilermaker, or the blacksmith. The 


wide scope for economies on the 


erable time with the molder, marking They vary in outlines, being square, 
out and measuring. This is a class of oblong, and circular. 
with the production of castings, are work which 


problems which arise in connection Large frames 
is sometimes abused by are made from complete patterns only 


numerous, varied, and often antago- the foreman patternmaker, who, in or- when the work is_ standardized \ 
nistic. der to keep down the costs of his own large number of special and unusual 


In this article we will consider a department, entails extra expense, castings are required in this kind of 
legitimate, upon the work. While complete patterns, to 
of a jobbing character, where the cost molder. It frequentl 


class of work which is more or less which is not 


y happens that a deliver themselves without cores, di- 
of a complete pattern cannot be justi- mold for a small job is swept-up, or vide favor with cored work for stand- 
fied when the expense of a pattern is nade to mold from a swept-up pat- ard use, for occasional, and sometimes 
would, in some cases, be greater than tern, when a wooden pattern might be too for rather frequent service, skele- 
the value of the one casting, or the cheaper on the whole, ton patterns alone, with cores, are 
few castings required, and when the In the following examples, it is not adopted. These patterns have no 


necessary, nor would space permit, to further resemblance to the casting 
the opportunities for give full details and descriptions of than 
the scheming out of short cuts and the work involved, such as would 


castings might never have to be re 


peated. Here is embodied in their external, 


be rectangular outlines. When standard 
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castings have no bottom flanges they 
are generally made for self-delivery. 


m7 SET If they have such flanges, it is gen- 
. | | | Db erally better to core out all the inter- 


ior, even in the case of standard pat- 





WESMOGMNTLATLIGRD g oe B ‘ 
c terns, than to lift heavy masses of 
green sand over the bottom flanges, 
i which is the alternative. All these 
. Son “ , 1: ° 
~ methods are familiar in crane shops. 


- an A bed without bottom flanges which 


ee a ~~ aT” \ “ delivers itself, need not be shown. 
fo nS : | wa \ The first examples are those of rec- 

r “ \ Y” tangular beds, and both are flanged on 
\ he bottom, which is, of course, the 


best practice, the bottom flange ful- 
~~, 
: ie ad r A : ieee 

filling the function of resisting the 


; * OZ great tensile strains to which such 
“Re beds are subject. 
d i 
Crane Bed. 
i 
Irom a study of the elevation and 


plan of the rectangular crane bed, Fig 








1, it can readily be seen that a com- 
P 








Fig.15. Section a-b plete pattern of this casting, to deliver 
; itself, must have the bottom flanges, 
A aie ac Pe within and without, loose, and when 


Fig.16,. Secti ol : : : : 
en vee the flanges encircle the bed, as in this 


case, they must be preferably framed 
together to form one rectangular 
piece, I'ig. 2, which is a longitudinal 
section through the pattern in the 
plane a'b, Tig. 1. If made as_ sepa- 

















: rate strips, the flanges could not be 

o drawn backward on account of their 

+i width, and on account of the limited 

€ ; space into which to withdraw them 

Furthermore, the overhanging mold 

could not be mended where it became 

broken down by the withdrawal of the 

flanges, as would certainly happen. In 

this case the wider flange is molded 

2 , in the bottom, as in Fig. 2, to insure 

j emer oa sound metal where it is in severe ten- 
| sion, and the amount of overhang of 
| * vines a. : fase aie the sand is considerable, both on the 
=a et : outer and inner flanges Hence, a 
Fig.19. Fig.AS. plane pattern joint must be made 


along the top face, a a, of the rectan 


7 J gular flange framing, Fig. 2, which is 


go WA eT Le ici | , c 4} 
A“ liited away alter the removal or the 


main pattern, and of the green sani 























ie 7 cores carried on the plate grids 
a BQ *. , shown in relation to the pattern u 
SS - this illustration. 
Use of Drawbacks. 
/ A drawback is often used to avoi 
SY NY pulling a single, wide flange inwardly 
[ ay from underneath overhanging sand 
a ~ Y because it is difficult to patch in sucl 
} - . cases, while the sand on a drawba 
Se: 
f = Fig. 22. can be readily repaired and replace 
Fig.20. Section a-b Section a-b The mass of sand encircling a frame 
< lar to Fig. 1, having wide bott 
flanges, can be carried on a _ single 
= iron frame plate, 4, Fig. 2, encircling 
[ B the flange, and provided with eyes for 
Fig.21, ( lifting it. Rodding is necessary t 





support the sand which overhangs 


Fiy.23. 


The bottom flange, being left loose, 











The foundry 
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the main pattern is first withdrawn, €@ 
then the ring of sand is lifted, and 
lastly the loose flange. An enlarged 
section through the outer sand and 
plate is illustrated in Fig. 3. 
The green sand cores which occupy Galatea 
é al v2 - 
1 1 e 2 Fig. 2d. 
the central portion of the frame, in- iat 
volve nearly as much work as if pre- 
pared in core sand in separate boxes 


r , 


and the latter are much less hable to 





suffer injury. This, notwithstanding, 





1 1 7 ; o~ 
is an example where, on the whole Pig.25, 


atts Aetna ea 1 rreet id core 
seil-dellvery and green Sali cores 
e 1 1 1 ~ 
seem preferable, because the castings 
were standardized and are _ repeated, 


year after year. The cores, too, are 


numerous, and the metal rather light, 
which is in favor of green sand and 
self-delivery. The next example, Fig. 
4, is that of a different model. It 1s 
a square center to fit within a steel 
plated truck, in place of a complete 


cast truck bed, Tig. 1. In this, the 





cost of a skeleton pattern, Tig. 5, one ae \ 
ore box, lig. 6, and a sweeping board, ae: Fe Me 
lig. 7, for a bed, 1s considerably less an 
than that of a complete pattern, so 
that even for standard work, in this 
case, a frame pattern and coring art 
yetter than a complete pattern for 
I{-delivery. sheen 





Skeleton Pattern. J 














The skeleton pattern illustrated in Ming ony Bist a Pig.3A. 
lie. 5 is made entirely open, that is, ‘ ] 
as a frame without top or bottom. : : \ 
Sides and ends are rebated together at \ Nets : 
the cornet and r ns tana Cae . SNE \ ; A\ 
the corners, and are prevented Irom : oy S . 
ming rammed inwards about the \ , NE 
enter by the insertion of internal pike ig = es 








are 





5 x 
s bat | planing strips 


u 





shown in Tig. 4, ex Pig3, 
3 be Fig.2%., 
epet thr . hn top, which are skewered , 


Those portions of the facing for 





ot hen oe 
' ‘ aie Ag ; BAT EER, 
tues Wing gear, which project be Ore er te 
nal tive sides, are also SsSKewere | O 
1 _ 
\lterna vy screws may be inserted 
, \ 
these eces inst L « skewers nd : 





] A \ Fig.3, 
leted | > pat rn b ss whi h 
swept by the board, Fig. 7, and Pig.28. 
thi eesti of t form « the 
iterior of the casting. 
: Yaa Se ? 
The Core Box. Mr / 
v 
[he core box, Fig sonee : V4 ff atl 
/ { 
tai 1 min enclosing a 











top d bottom pieces are laid in : — /] = = 
siti is Ss mel form tl at Big.29, 
bs, rw ) ( th sting l ire i) iT 
itably j ted. The main ne be 





























‘7 LJ Pige85 
. jg .tO. * 
inted in the manner shown s Pigs 
vell te make these large cor ) es 
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Oe eee an es ae dimen- 
a trine maiier than th actudl limefni 
sions measured from the drawing 


The reason is that the rar 





arge cores slightly strains the box 
} 





sides outwards, which, when the sides 
are removed, leaves an enlarged core; 
1/16 inch below size on each face 1s 


suitable allowance. 


Method of Molding. 


In molding this casting, the board, 
Fig. 7, sweeps a bed in which are the 
recesses that incid with the l 
b nd its core print ind the ng 
which has irry the geared ving 
ring, Fig. 4. On this bed th 
pattern is laid, and is rammed ar ( 
its outside edges only A p top 

rammed separately on har nd 
levelled bed of sand, or on a Cast if 

lat If any facing pieces art 
quire is is sometime tne iS¢ they 
iri et by measuren I r¢ 

re ramme and dried, trie t 

Id, thicknesse easure¢ ( ts 
rubbed off before : ( kened 
Such a patter thi n b red 
readlly he rebated en It i 
€ rtened r lengthens ( t 
involving cutting off r stopping off, 
the second the insertion of suitabl 
supplementary pieces Since these 
patterns occupy a considerable amount 

space in the pattern storage, this 


facility of alteration is a matter of 


t lerable value 
nsiderable vaiue 


Another Method. 


\ method better suited for standari 
work, is to make a pattern complete 
and like the casting, except in so far 
as coring out 1s concerned. Sides and 
ends are rebated together as in Fig 
5, but the top and bottom are both 
covered with boards, open-jointed, and 
rebated into the edges of the sides 
and ends. The circular ring facing 
and boss are made complete and the 
top part of the mold is rammed in 
place upon the top of the pattern 
The board, shown in Fig. 7, is. still 
used to strike a bed, upon which the 
pattern is laid, the ring facing and 
bottom boss lying in the correspond- 
ing impressions 
board. 


swept up by the 


When a pattern 1s made solid-plated 
there 1s an additional secondary ad- 
vantage. The shapes of the ribs and 
webs can be marked out on the top 
scribed lines. and 
When 
bringing the pattern and boxes from 


face with deeply 
the core boxes made thereto 


storage for further use, these out 


lines remain a= safe reference’ by 


which to check the boxes’ before 
sending them into the foundry again 
In case of alterations also, such a 
full-sized drawing remains of value 
for reference In the foundry, too, 
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the molder can see, on reference to 
the pattern, what thicknesses of metal 
he ought to have everywhere, without 
sending for the patternmaker and his 
drawing. 


Rectangular Molds. 


There are many large rectangular 
molds of which this is broadly typi- 
cal. Machinists’ surface plates and 
floor plates, boilermakers’ levelling 
and bending blocks, blacksmiths’ up- 
setting blocks and similar articles sel- 
dom have complete patterns made. 
An open frame, Fig. 8, of the length, 
width and depth required, is made, 
ind the 


outside sand is rammed 


against this when laid on a levelled 
bed, over a cinder bed for venting 
the large flat area. 

If a plate like this is not stiffened 
with cross ribs in the casting, rough 
cross ribs may be fitted in as in Fig. 
5; but when ribs are required, as they 
are in large frames, these are made as 
pattern parts, Fig. 9, being halved 
through the center A, to go within the 
outer frame, Fig. 8, and to be rammed 
in a top box. In that case sand must 
be filled into the bottom of the mol’ 
parting sand or sheets of paper in- 
tervening—and must be strickled off 
to the thickness of the plated portion 

the plate or block. On this strick 


led surface, the ribs and frame will be 


] 
laid for ramming, a joint being made 
with parting sand or _ paper The 


outer frame is of the same thickness 
as the casting when the ribs, Fig. 9, 
are not made by coring out, which is 
not necessary. The top box being 
laid on, the ribs and thickness of the 
sides are obtained by ramming the 
spaces within the frame laid on the 
strickled face. After the removal of 
the top, the bottom sand, which oc- 
cupied the thickness of the plate, is 
taken out carefully, leaving the bot- 
tom face of the mold protected with 
paper, again open. If holes are re- 
quired in the plate, the cores are set 
in print impressions located by mea- 
surement or by template 


Cored Molds. 


Molds are frequently made to which 
the parts provided by the pattern- 
maker bear little resemblance. They 
are not even skeletons. Such molds 
are chicfly constructed with cores, 
with or without the assistance of 
sweeps and blocks. In 
some cases cores are laid to a circle 


segmental 


Large 
gear wheels are sometimes made in 
this way, the teeth in one set of 
cores, the arms in another. In other 
cases, a segmental block is worked 


and abut against each other. 


round to form a circular wall of sand 
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within which the mold is enclosed 
The circle for setting the block may 
be simply marked on a leveled bed of 
sand, or a sloping wall of sand may 
be swept, the lowest edge of which 
is the circle to which the block is 
laid for ramming. Bosses, facings, 
etc., are sometimes swept by the 
board, or they are set by measure- 
ment, both in top and bottom. 


Circular Bed. 


\ circular bed, Fig. 10, if made to 
deliver its interior, would be open to 
the same objections urged against 
making a rectangular bed in the same 
manner. Of the two, a circular bed 
is the simpler job to make with a few 
pattern parts, because only a_ board, 
Fig. 11, a block, Fig. 12, one core 
box, Fig. 13, and one lug are required 
The bed is molded upside down. The 
board, Fig. 11, sweeps the bed on 
which the block. Fig. 12, is laid and 
worked round, the outside sand being 
rammed against it in short sections 
Lugs are rammed at intervals from 
the pattern lug, Fig. 14, laid against 
the block. Four cores are made from 
the box, Fig. 13, and set by measure 
ment, and a central core is swept w 
and set by its print impression \ 
plain top only is required, which 1: 
rammed separately. 


Capstan Head Casting. 


The casting, Fig. 15, which is th 
head of a capstan, into the tapered 
recesses of which the bars, or levers, 
are inserted. is made by cores only, 
no single pattern part, except the 
central bosses which are measured in, 
in the top and bottom, being used 
The circle, shown dotted at 4, is struck 
on a level bed of sand, and six cores 
abutting at c c are laid down by that 
line, and in contact with each other 
Each core includes one tapered hole for 
a capstan lever, and the lightening re 
cess adjacent, a hole, d, connecting the 
two, through which a core iron passes. 


Core Box and Core. 


The core box is outlined in Fig. 16 
and one core in Fig. 17. The box is 
laid on a bottom board, A. Two sides 
set at the correct angle taken from th¢ 
plan, Fig. 15, are enclosed by a quad 
rant piece, B, the inner edge of whict 
is cut to the curve of A, Fig. 15. Th 
recess, C, for the lever is formed by 
the outside piece of the main box frame 
adjacent, and by a strip, D, opposite, 
the thickness of which corresponds 
with the thickness of metal between the 
recess and the lightening opening, Fig 
15. It is made in two pieces, dowelled, 
the opening, d, Figs. 15 and 16, being 
cut in the joint face. The taper below 
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and above is imparted by one piece, é, 


f at- 
The sweep, E, cor- 


nailed on the bottom board, and 
tached to a batten. 
responds in thickness with the thickness 
of metal in the rim of the casting, and 
together with the piece, D, and another 
h, encloses the lightening hole. In 
bottom of this hole the piece, 7, is 
ted to give the of 
this point. The casting is open on the 
other face. 
Fly Wheel Mold Without a Pattern. 
The method of making a fly wheel 
mold without a pattern is shown in 
18, 19 and 20. The of 
casting is from un- 
18. 


the 
fit- 


thickness metal at 


Figs. 
the 


covered 


shape 
the 
Only 


obvious 


molds, Fig. two 


pattern parts are 
block, Fig. 19, and a 
20 To make the mold, a level bed 

first k. This n be done | 


a plain, parallel 


required, a ramming 


core box, Fig. 


struc 


orking one edge of 


board around a center, laying a level 
board 
bed. A 


with two 


top edge of the to in- 


level 
levelled 


‘ ° 
edages laid 


on the 
sure striking bed can 
also be straight 
the 
working 
On this 
struck as a guide 


block, Fig. 19. 


and sand is 


horizontally in sand 
floor, 


top edges. 


the strickle 
ver their bed a 
i for setting 
This is loaded 
rammed 
foot 
with- 


with a weight, 
for a 
to 

or it may 


against its curved face and 
outside, sufficient 


or more 


stand the pressure of metal; 


be rammed within any suitable cheek 
flask to confine the sand. The seg- 
mental block is shifted around until 
the circle of sand is completed. Six 
cores are made in the box, Fig. 20, 
dried, and laid in their places in the 
mold, abutting against each other, 
while the thickness of the rim space 


is checked with a strip of wood. A 
center core is put in, Fig. 18 showing 
the open mold at this stage. A plain 
top is laid on and with the pouring 
basin completes the mold. 


Brake Ring. 


Figs. 21 and 22 show the parts re- 
steam 
hoist, swept up without a pattern. It 


desirable, 


quired for a brake ring for a 


though not abso- 
to prepare a_ bed 
a sweeping board, Fig. 21, be- 


cause that affords a valuable guide to 


is very 
lutely necessary, 


with 


the molder in working the 
block In any case a 
mold has to be prepared, 
sweeping up would be necessary. 
method suggested follows: 

The sweep, Fig. 21, is cut on both 
edges for top and bottom, respective- 
ly. In this case 


to sweep 


segmental 
top 
for which 
The 


around. 


the edge, A, is not 
actual mold, but 
for a dummy upon which the cope is 
After the 


the lower 


used the 


has been 


that 


rammed cope 


rammed, sand, which 
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formed the dummy mold, is 
the 


tened to 


dug out, 
over and fas- 


board 1s rolled 
its 


on the joint face, on 


and 


bar with the joint edge, 


B, resting which 


the cope was rammed. Then the in- 


terior is swept, imparting the back of 


the ring, its bottom edge, and a space 


with a sloping edge at C. which space 1s 
filled and rammed with sand against 
the ice of the ring, giving the work- 
ing edg. 

The ring segment, I 22, has the 

shallow flanges fastened t t between 
which the brake strap works. the low- 
er flange is wired on The bracket 
t the back may be fastened as 
shown. or may be left loosely. The 
position of these br ets, six or 
more, are measured in the mold. The 
segmental pattern e built-up 
with segments. or may b ut from a 

lid piece of terial, the first meth- 

d bei preferabl Phe ing in 
st is that « enti I cainst 
hich ] to be set off t cost ¢ 
the s ren eeping rd, and 
e little extra ¢ tl part of 
the molder in worki he p. Us- 
in 1 pattern, the t bottom 
es would still | t e rammed 
If one f dozen su rings were r¢ 
wired a full ter e cheap- 
e! For a breakdown job the sweep 
is quicker nd ch eT 
Limitations to Sweeping in Green 
Sand. 

There are various limitations to the 

.loption of sweeps in green. sand 


These are depth, mass, overhanging 


parts and sharp corners, in which 


“uses sweeping in loam is preferable; 


or alternatively, when practicable, 


constructing partially in cores, and 


partly in green sand, or in dry sand. 
Loam is more costly than either, be- 
the 


cause of bricking up, the plates, 


joints, careful drying, and _ finishing 
and blackening required. 

Take the case of the foundation 
ring, Fig. 23, which might measure 
from 4 to 6 feet in diameter. If a 
large number of rings were ordered, 
an iron pattern is to be preferred, 


while a the 


For a few castings, sweep- 


wood pattern is out of 
question. 
ing up in loam is the proper method. 
offer 
the 


of 


Green sand sweeping would 


great difficulties on account of 


great depth, and the large bodies 


sand. Sweeping, such as is done in 
plastic loam, could not be done in 
green sand, as the sand would fall 
down, and this also applies to dry 
sand. The sand would have to be 
rammed against sweeps as in Figs. 18, 
19 and 22, which is out of the ques- 
tion here. Hence, the interior and 
exterior must be bricked-up and 
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swept-over with loam, the details of 
which do not concern us in this con- 
nection. 

The cases where green sand sweep- 
ing show to best advantage are 


those of shallow molds of large diam- 


eter. Loam work 1s uncalled for 
here, and its extra cost has no cor 
responding advantage. 

A difference between the formation 
of tops swept in loam and in green 
sand is, that the first is almost in- 


variably swept directly, and the sec- 


ond is invariably rammed on a dum- 


my mold, as for Fig. 21. Hence, in 
oreen sand sweeping, a dummy mold 
for the top is swept first. and the 
top is rammed on this, located by 
stakes if the mold is in the floor, or 
by the box pins if contained wholly 
in flasks. Then the dummy sand is 
removed, and the lower rt of the 
mold is swept 
Green Sand Sweeping. 
The dished end, Figs. 24 and 235, is 
n ideal example of gt sand sweep 
ing \ pattern of from 3 to 4 feet 
in di eter would entail large seg 
mental work For sweeping, the 
b rds cost but a trifl d the mold 
er’s work occupies scarcely any long- 
er than molding from pattern. The 
two boards, one for the dummy cope 
Fig. 24, and one for the bottom of 
the mold, Fig. 25, require little ex- 
planation In Fig. 24 is first swept 
a dummy on which the cope is 
rammed. The sectional shape of the 
casting is indicated on the board in 


Fig. 25, 
24. 
Fig. 26 


made in 


and in the dummy top, Fig 


illustrates how a gear can 


be green sand by means of 
If the withdrawal 
is done carefully the teeth 

more liable fracture than 
withdrawing a complete pattern. 


arms 


a segmental block. 
are no 
to when 
The 
made of cores, 


are ordinarily 


or a single pattern arm 
shape. This method of using a seg- 
ment on a radius bar is very old, but 
still useful for 
at notice, gear 
mo!ding machine is not available. 


when of T 


very 
short 


a breakdown job 
when a wheel 
An 
alternative method provides for mak 


ing the teeth of cores. 


Use of the Strickle. 


The strickle is employed for many 
useful purposes besides those already 
mentioned, order to 

} 


both 


and always in 
time, 
If its edge is plain it strikes a plane 
or bed. It is thus 
along under the guidance 


economize material or or 


level used by 
drawing it 
leveled in the foun- 
These straight edges, A A, 


are bedded into the sand, and 


of straight edges, 
dry floor. 
Fig. 27, 
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ar ¢ \ ele er vent ane strickied more 
Sp y They at ‘ effectually than if the pattern were 
means Sty ( revi boarded over 
edges B laid’ across A A In many standard patterns vhere a 
as winding strips, t m i 1 solid plating of timber 1s u ed to ram 
and sighting along r top OK n instead of hard sand, the encir- 
beating down the high c S cling me is still employed, but the 
mallet. Then the sand is f timber center is laid in loosely in 
level with the top edges of A A | narrow strips, to be removed during 
straight edges are made it ric the ramming of the sand face This, 
lengths and are usually wo They of course, applies to bedded-in pat- 
are also made in wrought iron wi terns. When patterns are turned over, 
edges planed. Such levelled beds n the e, which is to be in the bottom, 
form the bottom « an open mold. or is rammed before turning over 
of one covered with a top only. O The footplates used in crane work, 
the bed thus strickled, mold tli nd over pump wells, on plattorms, 
are marked as in previous examples ind in boiler houses are frequently 
as well as centers, when required. O made from skeleton patterns of wood 
these beds the patternmaker and which give the outlines only. The 
molder conjointly construct n : eckering is made in the mold by 
with only a strip, Fig. 28, or vy stamping, a number of checkers being 
strips, blocks, or individual patter nailed on a strip of wood of conven- 
parts Foundry plates and rings for ient size to handle Such patterns 
loam work, back plates r flasks re frequently pierced with holes in- 
core plates, etc.. are made in this w stead of checkers, and in this case 
A leveled bed rammed - sufficient ‘re prints are stamped in. Each of 
hard, is used as a dummy on which to. these operations is slow and would 
ram cope parts of molds, when ther not be adopted in standard footplates, 
is no corresponding pattern face avail for which metal patterns are pre- 
able. red at considerable expense, or 
Sometimes level bed is swept b rolled steel plates with ribs are pre- 
the edge of a board rotated by on erred The illustrations, Figs. 3 
of the sweeping bars, similar to Fis n 31, show the construction 
11. The advantage of this met 1 i seletons suitable for patterns of ir- 
that central bosses and prints n be regular forn Strips are halved t 
swept simultaneously, and cit f gether, straight or rved, as required 
setting parts by can be marked with A pattern that wou vork” the 
a vent wire from a line rked ot rners mus LV or L ‘str 
the beard This method 1 ed it Fig. 30 Templates are simi I i ¢ 
many kinds of work, Fig. 18, circular y the patternmaker only that they are 
r aileaienis t half lapped at the pat auta vant 
gears nly secured with small batter 
The employment of a simple strickle 
Bed for Light Patterns. tied ani sails sialieeisy ieee asa tan 
Another of the utilities (san shop. It avoids large areas 
1 } ] t t t , 
trickled bed is that ff t er, per s the least ts 
surface on which t y t, flimsy rves I vields 
pattern The 1] by affor fe er economies, including rved por 
port to the tern, pre t yatterns and t boxes 
its becomi I ned out t ( lid] its int 1 tim 
and fulfil t, th n ! 1 es siderabl time 
bottom board If such a patte I ) for exampl ! required 
projecticns on its lower ( Si making a curved tanl r lighthous« 
prints, brackets, flanges, | solidly ( tr red ‘4 
recesses are dug out with t kling, Fig. 32. In mar Se 
to recei\ these ifter ft whic t s tvpical, | eas ot 
been level rt 1s s, whicl curved left un 
molds covered with with wood nd ar kled 
Ids included wholly in { ens cur portions of ed work 
When a strickle 1s tr t! ! ilwavs d tt locks 
eds of a sk tte 1 29 \ l cut to tl irves. edges 
it 1 lone t we i I I re -CUt. 4 resp ding] ind 
with the time ntaal 1 d is strickled 33 1 34 
Any frame, of lar w plai KE vit] 1 con 
work which 1s ne t t rickled ¢ { e 35 the 
usually thus made t ie , | roam : — 
advantage that I I wing the strickle laid against tl 
ming can \ iter edges The strickle still 
The broad at being left ¢ it 1 vider sphere In addition to the fore 
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going examples, the strickle in the form 
of sweeping boards, is employed in loam 
pat 


terns, and in sweeping cores of vari- 


ous 


shapes. 


A Chilling Mixture 
By N. W. Shed 
Ouestion:—We 


what mixture of iron is generally used 


would like to know 
for.grinding burrs used for small grind- 


We 


could 


ing machines. would like to know 


add ferro-manganese 


and obtain the desired hard- 


whether 


in the la 


we 


lle 


ness in a melt of gray iron of ordinary 
analysis. The castings are approximate- 
vy 6 inches in diameter and 3% inch in 


Answer:—The iron used for grinding 
machines is usually low in silicon, sim- 


ilar to that used for car wheels. It 
generally runs high in sulphur, above 
0.12 per cent. The silicon varies from 


(40 to 0.80 per cent. White iron used 


to make malleable castings is frequently 
used for grinding burrs, which is usual- 
If 
burrs 
soft, 


y low in sulphur and manganese. 
it 1 desire to 
against chill, leaving 
the should be increased 
range from 1.10 to 1.30 per cent, accord- 
to depth of 
chill required. ferro- 


s your cast these 


a one side 


silicon over a 


sulphur and the 
The 
manganese to a ladle of soft iron would 


the hard. 


silicon per 


the 


ine 
tig? 


addition of 


make metal sufficiently 


The high content, about 


cent, would keep the metal soft. A 
large amount of grinding iron is made 
with a high manganese content, over 


time the sil- 
50 


steel 


1 per cent, but at the same 
low. A 


car 


mixture 
10 


mm 1S 


containing 


per cent wheels, per cent 


scrap and 40 per cent hard machinery 
scrap would make a good chilling iron. 
lf a harder mixture is required, add 
white iron or more car wheels. No pig 
iron 1s required for this class of work. 
[he scrap will increase the sulphur, 
which is of value on a good grinding 
surface The metal will have approxi- 


ately the following composition: Sil- 
icon, 0.75 to 0.90 per cent; sulphur, 0.12 
to 0.20 per cent; phosphorus, 0.20 to 0.40 
0.40 to 0.60 


per cent; manganese, per 


“ent 


Philadelphia Foremen 
\t the monthly meeting of the As- 
of Phila 
delphia and vicinity, held at the Man- 
Club, 


sociated Foundry Foremen 


ulacturers evening 


Tuesday 


Dec. 13, a committee, consisting of 
Messrs. Benkert, Butterworth and 
Alexander, was appointed to revise 
the by-laws. “Molding Machines vs 
Hand Molding” was the subject dis- 


cussed by two debating teams and the 
judges will announce their decision at 
the next meeting. 








Ve 











MALLEABLE ANNEALING EXPERIMENTS 


Reports of tests for the purpose of ascertaining the effect upon 


physical properties of malleables subjected to 


URING the 
work in a 


course of my regular 


ID 


leable 


dent thereto, the experiments described 


large toundry en- 
gaged in the 


cast 


pri y\duction ot mal- 


iron, and the studies inci- 
in this article were carried out for the 
effect that 
would be produced upon the physical 


properties 


h 
ne 


purpose of ascertaining 


the ordinary furnace 
product by subjecting it to regular an- 


of 


nealings, and at the same time to in- 
quire into the 
character 


of a chemical 
the 
anneal It 
ally 
casting of light 


changes 


that would accompany 
successive stages of the 


has 


in connection with the 


frequently been found, espec! 


sections, that pieces might be burnt 
during the course of the regular an- 
neal, and would show a bright, crys- 
talline fracture, attended by a very 
undesirable condition of _ brittleness 
Whether this state would necessarily 


follow upon repeated annealings under 


suitable conditions of packing and 
the points 
and the results 
submitted in the hope that they 


be of interest to 


temperature, was one of 


under consideration, 


are 


may those who are 


manu 


lacture 


Round and Square Test Bars. 


For the purpose of the test, a set 
of round and a set of square bars were 
poured, and in order to avoid varia- 
tions 1n composition, the iron was all 
drawn at the same time from an ordi- 
nary melt of air furnace, white iron. 
The test pieces consisted of ten 
square bars, 1 inch section and 8 
inches long, and of 20 round bars havy- 
ing a center portion inch in diam- 
eter and 8 inches long, while the ends, 
for gripping it a tensile testing ma- 
chine, were 5g inch in diameter and 3 
inches in length The square’ bars 


were 


ground to 


Iree t 


he surfaces trom 


sand and adhering scale and 


+ 
L¢ 


) 


facili- 


tate the subsequent preparation of 
samples for chemical analysis. Ten 
sets were made, each set consisting 
of one square and two round bars, 
wired together and tagged for con- 
venience in handling, and all were 
then subjected to regular anneal 
along with ordinary commercial cast- 


successive annealing 


By Pe) B. Chadse y 


lo 


ings in a coal-fired oven 


in subsequent anne 


alings, 


one week elapsed from the beginning 
oft firing to the dumping of the oven 
The Tests. 

At the end of the first anneal one 
set of bars, consisting of one square 
and two round bars, was taken from 
the others and the round bars were 
subjected to a tensile test. After be- 
ing broken, one part was bent by re- 


peated blows until cracks, appearing 
at the outer portion of the bend, in- 


dicated that the fracture was about to 
occur \ from a 
fractured end for the purpose of show- 


i? the 
Ing Lil¢€ 


short plece was cut 

‘ appearance or the fractured 
surface, and properly numbered for fu- 
At the 


ture reference. 


same time, four 
samples for analysis were prepared 
from the square bar in the following 


first 
lightly ground, sutiiciently to remove 
the 


manner: The outer surface was 


1 


and adhering 
scale, and the bar was then placed on 


layer of oxide any 


a planer and a 1/16 inch cut taken 
the This 


irom surtace constituted 
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BARS FROM 


EACH 
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AT 
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the first sample. A second cut 1/16 
inch deep, was taken for the second 
sample, and third and fourth cuts were 
taken in a similar manner for the 
third and fourth samples. Sample No 
1, therefore, represented the outer lay 
er to a depth of 1/16 inch 


No. 2 represented the metal in the 


Sample 


layer 1/16 inch deep below the outer 
1/16. inch of surface, while samples 
Nos. 3 and 4 represented SucCceSSIV¢ 
layers, each 1/16 inch below the form 
er. By making analyses of these sam 
ples it was hoped that some knowledge 
1f the changes in the metal from the 
surface inwardly could be obtained 
The balance of the bars, consisting 


1 


now of nine sets of three each, were 


OF THE TENSILE Test Bars From Nos 

returned to the ovens for a second an- 
neal, at the end of which one square 
and two round bars were used for 
tests similar to those outlined in the 
preceding details. The remaining bars 
were returned for a third anneal and 
this routine was continued until all of 
the bars were used. Ten sets of tests 
are, therefore, recorded upon pieces 
that had been annealed in the regular 
way from one to ten times, the last 
bars having been through ten succes- 
sive anneals of one week each. Only 
eight sets of analyses are shown, how- 
ever, owing to the loss of the square 
bars from the last two sets. 

Turning now to the results that 


were obtained, it may be observed 














BJECTED TO EXTREME BENDING TEsTS 


IF RACTURI 





to 10, INCLUSIVE 


from the values shown in Table I, that 
the strengths of the test bars under 
tension were not uniform, nor were 
they as high as they should have been 
This feature of the cast was due, how- 
ever, to the fact that the form of the 
test bar was an unsuitable one and 
that, in consequence, there was a tend- 
ency toward the development of inter- 
nal shrinkage weakness that lowered 
the breaking strength in all cases, and 
in some instances reduced it very con- 
siderably. It may be stated, however, 
that this difficulty was overcome in 
subsequent work by enlarging the end 
grips. These were made 1 inch in 
diameter, while the center portion, % 
inch in diameter, was reduced to a 
length of 7 inches with fillets of fairly 
large diameter at the junction with the 
end grips. These bars gave a strength 
for similar metal of from 45,000 to 50,- 
000 pounds per square inch in tension 
and the elongation in 4 inches was 
frequently as high as 10 and 12 per 
cent. In many cases, moreover, it was 
found possible to submit them to ex- 
treme cold bending tests, a sample of 
which is illustrated in Fig. 3. 


Results of Repeated Annealing. 


The actual strength of the bars or 
the variations in value that they 
showed did not mask the main point 
which it was the object of the tests to 
examine, namely, whether or not there 
would be a marked change in strength 
and elongation between the bars that 
had received one anneal and_ those 
which had been given repeated an- 
nealings. Looking at the résults, with 
this consideration in mind, it will be 
seen, 1f it be allowed that the bars 
that received one anneal only may 





om ae 
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both have been marred by excessive 


that such 


was 


shrinkage weaknesses, no 
progressive 


Those which had been through the an- 


change apparent. 





nealing ovens ten times gave values 
that were practically the same as 
Table I. 
TENSILE STRENGTH AND ELONGATION OP 
Test Bars. 

Approximate 

angle reached 

before break- 

Tensile ing under 

Number strength, Elongation, bending 
of pounds per per cent, test, 

anneal. square inch. in 4 inches. degrees, 

| hae 37,690 3.50 

je 37,230 3.50 90 
Bie” Pee wes 35,860 3.50 180 
Baelcons 41,700 6.00 1380 
oe Peviwees 47,720 9.50 180 
Aer 46,450 8.25 90 
ae, oe 49,000 7.50 110 
| ae 41,870 5.20 90 
Ree rakes 37,130 —- 180 
. 33,82 8.00 180 
m Besas< 43,090 —~- 180 
i Pree 38,800 4.25 180 
oe wens 41,600 6.75 110 
ae 32,750 3.50 75 
me Merce 38,450 4.50 180 
eee 31,270 3.00 180 
He. acces 36,950 5.2 180 
| eee 36,430 4.00 135 
Se, Coe 41,080 6.25 180 
i ae 36,950 -—-- 135 











those obtained from bars that had re- 
ceived fewer treatments. 

In Fig. 1 are bending tests 
of bars from each anneal, and it will 
be observed that No. 10 bent 
as No. 1, and gave evidence through- 


shown 


as well 
out of possessing physical properties 
about the shown 
the full the 
from the combined to the graphitic or 
The of the 
tensile test bars, from No. 1 to No. 
10, after fracture, are shown in Fig. 2. 


same as those after 


transformation of carbon 


temper condition. ends 


After the first anneal the narrow ring 
of 


largely decarbonized metal sur- 
rounding the black heart was clearly 
marked and of about the same depth as 


black 


During suc- 


is characteristic of American, 
heart, malleable castings. 
cessive anneals up to the seventh, this 
ring increased in depth while the black 


center decreased in area. By the end 
of the eighth anneal all appearance of 
the graphitic center had disappeared 


and the nature of the fracture of the 
eighth, ninth and tenth bars remained 
practically unchanged in surface char- 
acteristics. The uniform- 
ly gray in color and fibrous in texture, 
and no portion had 


surface was 


developed a de- 
cidedly crystalline condition. 
Analyses of Bars. 

The 


mination is 


record analytical deter- 
Table II, 
iron previous to 


with the samples 


of the 
given in begin- 
ning with the white 


annealing and ending 


from the eighth bar. It will be re- 
called that four samples were taken 
from a l-inch square bar after each 


anneal in such a manner as to remove 
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the metal from successive layers, 1/16 
inch in depth. The the 
composition of the samples from each 
bar represent therefore the 


difference in 
differences 
in the metal and various depths ex- 
tending to % 


commenting 


from the 
the 
upon the results of 
be stated 


expectedly 


surface inch 


In 
the analyses it may 


below surface 


that some difficulty was un- 


experienced in obtaining 


perfectly uniform values for the phos- 
phorus and manganese, as well as the 


carbon, and the values recorded are 


the averages of several determinations 


upon each sample. The difficulty with 


the carbon was no doubt due to the 
fact that each sample represented a 
layer of very material depth, while 


the changes in composition proceeded 


continuously from the surface inward- 
ly, resulting in a gradual elimination 
of that element It was not easy, 


therefore, to obtain a perfect mixture 


of the particles of each sample. The 
work on the phosphorus and man- 
ganese, however, seemed to indicate 


that, while there was no elimination or 
increase of either element, there might 
be a difference in the character of the 
state of combination, point to 
peint, sufficient to interfere somewhat 
with the 
monious 


from 


obtaining of perfectly har- 


The cause was, 
however, not further investigated. 


estimations. 
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series and that this obtained also with 
the phosphorus and manganese, while 
there i 


? 


was a gradual increase of sul 
phur from the surface inwardly due 
to absorption from the packing and 
the oven gases. In the surface layer 
this increase raised the sulphur from 
0.045 per cent in the white iron t 


0.080 per cent after the eighth 
and the layer % 


anneal 
inch below the sur- 
face had attained at this stage a 
mum of 0.056 per cent. In the 
of the carbon the original amount, 
per 


maxX1- 
case 
245 
somewhat lower than 
some authorities 
practice. 
that excellent 


cent, was 


consider satisfactory 
We have, however, observed 
results may be attained 
with a percentage even somewhat low- 
er than this figure if the conditions of 
the anneal are properly adhered to 
After the first anneal, practically all 
the carbon had been changed into the 
graphitic state, although, oddly enough, 
there remained in the outer layers, but 
not in the center, a considerable per- 


centage of combined carbon. This 
may have been due to some chilling 
action at the time that the pieces 


After the 
second anneal, however, all carbon re- 


were taken from the oven. 
maining was in the graphitic condition 
and there was a gradual and progres- 
sive elimination until, after the eighth 


annealing, only 1.40 per cent remained 





It will be seen from the table that in the layer 1% inch below the surface 
the percentage of silicon remained While analyses were not made upon 
practically unchanged throughout the samples from the inch round bars, 

Table II. 
ANALYSES OF SAMPLES FROM SQuaRE Bars. 
Total Graphitic Combined 
Anneal Sample Silicon, Sulphur, Phosphorus, Manganese, carbon, carbon, carbon, 
No, No. percent. percent. percent. percent. percent. percent. percent. 
White iron -- 0.75 0.045 0.175 0.144 2.35 hii ‘ S 
A. 1. 0.74 0.051 -— 0.140 lao 0.52 0.73 
2. 0.76 0.051 0.179 0.144 1.82 1.59 0.23 
4. 0.73 0.046 0.179 0.149 2.21 2.20 
2 1 0.72 0.070 0.177 0.151 0.178 0.172 - 
2 0.71 0.051 0.186 0.147 3.52 1.54 ~ 
3 0.74 0.049 0.182 0.153 2.17 2.16 - 
0.71 0.049 0.169 0.151 2.24 2.22 — 
Ks Ae 0.76 0.061 0.180 0.143 0.18 0.20 — 
2. 0.76 0.060 0.180 0.146 1.34 1.32 — 
3 0.73 0.054 0.185 0.149 2.17 2.16 — 
4. 0.73 0.054 0.183 0.148 2.31 2.34 ~—- 
4. . 0.73 0.068 0.168 0.137 0.10 0.11 - 
2. 0.76 0.054 0.16 0.138 1.08 1.05 
Se 0.75 0.055 0.184 0.141 2.13 2.12 — 
4. 0.74 0.055 0.181 0.134 2.30 2.30 - 
5. 1 0.72 0.072 0.172 0.136 0.12 0.09 — 
2 0.77 0.060 0.181 0.136 1.01 1.02 — 
3 0.78 0.060 0.178 0.138 1.96 1.91 —_-- 
4 0.76 0.060 0.182 0.142 2.19 2.12 — 
6. 1 0.77 0.070 0.177 0.142 0.17 0.19 
2 6.74 0.060 0.185 0.142 0.87 1.90 
3 0.76 0.060 0.173 0.136 1.79 1.62 
4 0.76 0.056 0.168 0.142 1.64 1.64 
7. ie 0.76 0.072 0.187 0.142 0.05 0.05 
2. 0.77 0.060 0.178 0.155 0.60 0.54 
3. 0.78 0.060 0.183 0.140 1.29 1.41 
4. 0.75 0.060 0.171 0.151 1.55 5.59 --- 
8. 1. 0.74 0.080 0.168 0.151 0.06 0.06 - 
2. 0.75 0.060 0.177 0.152 0.63 0.48 
3. 0.75 0.060 0.182 0.151 1.40 1.37 
4. 0.75 0.056 0.178 0.151 1.37 1.39 — 
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Large Machine-Molded Cores 


OLT-RAMMING molding machines weight from 1,000 to 1,500 pounds. In 
are not only adapted for the pr practically all of the cores cinders are 





duction of molds, but are now De rammed in the center to insure free 
ing extensively used for making res enting. Two large cores for a genera- 
The economies tl can be effected in- tor base recently made, weighing 5,600 
crease according to the size of the core pounds each, were made at a cost of 
and in the foundry of the General $1.60 each When rammed on the 
Electric Co., Schenectady, N. Y., large floor these cores cost $9.00 each to 





Fic. 1—Larce Cores Mape on A JoLt-RAMMING MoLpING MACHINE 


cores are successfully made in this produce and the saving thus effected 
way. Three Norcross jolt-ramming by molding them on a jolt-ramming 
molding machines, built by the Arcade machine was $7.40 for each core. 


Mfg. Co., Freeport, Ill., are used ex epi 


| 





Keacsurele » thi -]- ae nd t _ + : 
clusively on tnis Class OI W rk and the ( ( fH h ~ 
: innae rh Elec- 
accompanying illustrations clearly show ast -Opper Oo 1g 4t€C 
° ‘ . 
) + t » . y *% 
the sizes of the cores that can be su trical Conductivity 
: ; : ’ 
cesstully rammed in this way Phe : F , 
sere : ao : HE production of pure copper 
three machines have 8, 12 and 20-inch cS ald Niche 
oe : ; ; castings, mechanically sound and 
cylinders, respectively. fig. 1 shows ee ; 
: z possessing an electrical conduct- 
three rege cores, tne ne the le 
: » nparab » that o ) 
welghineg 5 UVLO ) | Ss = 5 € t 
ong le the I In e \bs pay esente rv, J 
\ ' 
weighs 2.500 pounds The 4 é ~ e West I Mass. st 
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forged copper, has been an important 
problem ever since the development 

f electrical machinery and apparatus. 
The patent office files are replete 
with descriptions of methods for pro- 
ducing this result, and secret compo- 
‘sitions warranted to produce copper 
castings of high conductivity have 
been sold for some time, and there 
are but few foundry foremen who do 
not claim to have obtained the de- 
sired result by adding phosphorus 
or some similar material. Copper 
castings of high conductivity, however, 
have obstinately refused to become 
a foundry product and it may be as- 
sumed there are good reasons for it. 
The cause of the difficulty in produc- 
ing such castings has been well un- 
derstood for some time. Molten cop- 
per has the property of dissolving 
gases, such as oxygen, and of setting 
a part of these gases free on cooling. 
This produces pin holes and even 
big cavities, and the casting, therefore, 
is mechanically unsound and has nat- 
urally a low electrical conductivity. 
The elimination of these dissolved 
gases presents little difficulty by 
means of the well-known deoxidizers, 
such as zinc, magnesium, phosphorus, 
etc., which are added in small quan- 
tities to bind the oxygen chemically. 
Copper castings, free from blow-holes, 
are thus easily produced, but the elec- 
trical conductivity of the copper, as 
a rule, is low, because all of the de- 
oxidizers used also have the property 
of combining with the copper, and 
the remarkable rate at which the con- 
ductivity of the copper drops when 
small amounts of impurities are al- 
ioyed with it, is well known. 

Elimination of Oxygen. 

The amount of oxygen dissolved 
in copper during the process of melt- 
ing is a variable quantity, and is dis- 
tributed throughout the whole mass. 
It is, therefore, practically impossible 
o add the deoxidizer in such a way 
as to eliminate oxygen complete, 
without, at the same time, alloying 





In Fig. 2 are show res 2 
000-kilowatt condenser base made on a 
jolt-ran g¢ machine The ‘ores 
weigh respectively, 800, 3,000 and 4,000 
pounds, the latter two being 7 feet long 
ind 3 feet high and 5 feet long, 3 fe: 
6 inches on 
In Fig. 3 are shown two large es 
f 1 gener r base mold weig 9 
5,000 pounds each, while th ‘Ore 
shown at the top of this view weighs 
800 pounds. Cores 20,000-kilowat 
condenser base made by a Norcross 
jolt-ramming machine are also shown bP oe See ee 
in Fig. 4. These cores vary in height Fic. 2—Corres For A LarGeE CONDENSER BASE MADE ON A Jott-RAMMING 


from 6 feet to 6 feet, 7 inches and in MOLDING 


MACHINE 
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certain degree with the cop 
per. In the laboratory good results 
have sometimes been obtained, but 


they are hard to duplicate and t 

transfer to the foundry has always 
been a_ disastrous experiment. Ti 
find satisfactory solution of this 


problem it is necessary to tind a de 


oxidizer that has no affinity for cop 
per when molten, and which, there 
fore, could be added in excess with 
impunity. It occurred to Dr. Wein 
traub that boron, which, at the melt 
ing point of copper has a great affin 
ity for oxygen, nitrogen, etc., should 
be an ideal substance for deoxidizing 
copper, but as pure boron at present 
may be too expensive, he decided to 


use an amorphous powder that he had 


discovered in previous experiments 


and named it boron suboxide. This 
substance is prepared by a modifica 
tion of the reduction process of boric 
anhydride by magnesium and contains 
as an impurity, only a small percent 
we of oxygen. Obviously, for the 
purpose of eliminating oxygen from 


‘opper without introducing any im 


purity capable of alloying therewith, this 


boron suboxide would be as good as pure 


boron, or even bette re le “AUS 1t 18 ob 
tained in the form a very fine powder 
An experiment was made and the first 


trial was successful, 0.1 per cent of thi 


suboxide having been added to the cop 
per. A perfectly sound bar was 
made with a conductivity of 94 per 


cent Further experiments shower 


suboxide could be 


reduced to 1/30 of 1 


amount of 
per cent and 
} 


also that the addition of a large ex- 


cess up to 1 per cent did not, in any 


way, diminish either the conductivity 
or the mechanical properties of thie 
This 


given to the 


cast copper. method, therefore, 


‘ould be foundrymen, as 


it always gives good results, provid 
ing the copper is pure 
Pure boron suboxide, however, 1 


dificult to obtain, as the 


the 


somewhat 


direct result of reaction attending 


S000 Lbs 


Fic. 3—Two Larce Cores FoR A GENERATOR BASE MADE ON 
WEIGHT 


MoLpING MACHINE; 
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e reduction yoric-anhydride by 
ignesium the rst o excess S 
nixed product sisting ienesiu 
rate, boric anhvdr S 
le d if it we $s to isolate 
t t the mix ture v have to 
submiutte te hem t t t vhich 
ore reas ts cost. Ht 
S ni nowever that the 


mixture 


ve as good results as the pure sub- 


the ma 


borate 


genesium 


The present practice is to add 1 
to 113 per cent to the copper, which 
equivalent to 0.8 to 1 per cent of 
ron suboxid which niers the 
wing properties upon the er 

Lhe electrica nductivity I ¢ S 
igh as 97 per cent if th ypper 
Is pertectly pure, but in t ndry 
where scrap copper is frequently used 
and the material cannot be carefully 


selected, a conductivity 
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Cores For A 20,000-Kitowatt ConpENsER Base Mave on A Jott-RAMMING 


MotpInc MACHINE 


and boric-anhydride were harmless, 
and that it was only necessary to use 
enough of the mixture to add the 
requisite amount of the boron. sub- 
oxide to the copper. Thus, the ex- 


pense of purification is avoided and 
the 


only preparation req 


orind the product of the reaction into 


VT 


rse grains, the increased 


the material being 
anything, as it can be 


by the foundry scales 


S5000Lts 


4 JoLttT-RAMMING 


5,000 Pounps Eacu 


per cent is obtained and a guarantee 
ot 90 per cent is given. The result- 
. i . 

ing castings can be readily machined 


and the mechanical properties are as 


follows Tensile strength, 24,350 
pounds per square inch; elastic limit, 
11,450 pounds per square inch; elon- 
gation, 48.5 per cent; reduction in 
area, 74.49 per cent Castings are 
made in all shapes and sizes with no 
more difficulty than in the case of 
brass and the cost of boron is small, 
as at the present price of magnesium 
and boric anhydride the cost per 
pound of copper is less than three- 
fourths of a cent. The success of 
this process has suggested new lines 
of work, such as the addition of boron 
to copper alloys and the replacing 


of the poling operation of refining 


copper by a boronizing operation 


An anti-friction alloy patented by 


Joseph R. Stratton, New Brunswick, 
Can., and supposed to be suitable for 


railroad and other heavy service, is as 
follows: 


per 


Copper, 1.7 per cent; tin, 58 
zine, 82.0 


per cent, and antimony, 0.7 per cent. 


cent; lead, 9.8 per cent; 








UTILIZATION OF CAST IRON BORINGS 


Excellent results obtained from the Prince process of charg- 


ing borings in the cupola-—Beneficial effects on the iron 


HIE utilization of gray iron bor 
ny turnings and drillings 1s 


eiving considerable aiten- 


nts a number of methods have 


veloped that insure the recovery o! 


large amount of metal from this 
rap, which in the past has been ot! 
little value to gray iron foundries. 


When shoveled into the furnace the 
sses are exceedingly heavy, as most 
the fine particles are blown out oi 


a 


the stack and those that remain are 


yxxidized. The method of charg- 


< 


in pine boxes, holding approxi- 
mately 100 pounds, has also been ex- 
but the 


izainst this method is that the box is 


tensively — tried, objection 


onsumed before the chips. reach the 
Iting zone and the material is carried 
down with the charge in a loose form 
and is easily oxidized. A similar obj 

tion is made against the use of cast 1ro1 
boxes, or any material that melts a 


lower or the same temperature as th 


chips. In Europe a process or briquet 
ting by a hydraulic press, has recent 
bee introduced and good results ha 
been obtained. However, the cost 01 
briquetting 1s reported at appro» ti 


i : > I 


$6.00 per ton, which is excessive for 


scrap of thig nature Various binders 
are also used and considerable succes 
s been attained with ement 

similar materials that will hold the 
‘rap. in a bonded condition until it 
reaches the melting ne and t Ss OD 
viates the oxidation of the sma t 
iron particles Iron absorbs sulphur 
in proportion to the surface exposed 
to the gases, and th surface rea 
thus exposed on st iron chi i 
creater than on any other 

scrap 


Harrison N ] this rap sed 
daily wit excellent results by \ 
Ll), ° 
rocess invented by Ff | | 
Pia aneiche i eg WY rht 
] ) 
r steel 1 proximately 12 
, A 
11) r nN diameter. 11 ae Ip ( 
, 
tions out 3 feet ] oO noed me 
‘ "1 
end, similar to stove ipe to allow 
t ends of the pipe to fit into each 
ther The tubes are made of either 
\”" Y ) . } 
Yo. 22 or No. 24 gage steel, and the 


temperature required to melt them 1s 


he 


from 600 to 800 degrees Fahr. higher 
that required to melt cast iron. 
The method of placing these sections 


in the cupola and charging with the 


borings, turnings, etce., 1s shown in 
the accompanying illustration. The 
coke bed is charged as usual and a 
cast iron plate, 13 inches in diameter, 
is set on top of the coke, close to one 
side of the cupola and if possible be- 


tween the tuyeres. The first tube is 
placed on this plate and is filled with 
chips, and other sections are added 
until they reach the height of the 
charging door. A special door is pro- 
vided for this purpose, which is cut 
into the cupola at a point in the stack 
where it will not interfere with the 
charging of the coke, pig iron and 
scrap. However, the regular charging 
door can be used, but it is not as con- 
venient as a special door for this pur- 
pose. As the charges settle, the tubes 
settle with them and new sections are 
continually added and filled with chips, 
throughout the entire heat. The steel 
pipe effectively protects the material 


gun | ts 2s 
we . -“ T 
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PLAN AND Cross-SECTION OF CUPOLA 


SHOWING METHOD OF CHARGING BorINGS 


By Joh nh Jacobson 


from the cupola gases, and before the 
tube melts the chips have passed into 
a fused or molten state. These tubes 
can also be used as mixing chambers 
for the introduction of alloys, such as 


ferro-silicon or ferro-manganese. 
Increased Tensile Strength. 


Tests to ascertain the results of the 
use of this scrap on the iron show 


tensile strength is increased 





and the grain is closed without an 
ncrease in hardness. From 8 to 15 
per cent of chips are being used with 
charges of 45 per cent pig iron and 55 
per cent scrap. The tensile strength 
shows an increase of from 3,000 to 
5,000 pounds per square inch and a 
soft mixture for light machinery cast- 


? 


gave a tensile test result of 33,- 


ings 


000 pounds per square inch. 


Low Losses. 


We have made comparative tests of 
cast iron from heats with and without 
chips, and found the average losses to 
be from 4 to 5 per cent. One test to 
ascertain the total loss in melting this 
material showed a net loss of only 4.6 
per cent in a heat of 10 tons of chips. 
It is evident from the good results ob- 
tained at the Henry R. Worthington 
plant, after a period of two years, that 
borings, drillings, etc., are not only of 
advantage on account of their low 
price, but are to be recommended for 
the great benefits derived from their 
use in the mixtures, imparting proper- 
ties to the iron that are beneficial. 
During the past two years that we 
have been using this material at this 
plant, we have melted from 200 to 300 
tons per month. 


Reduction of Carbon Content. 


\s to the effects of the chips on the 
resulting material, we have ascertained 
by analyses that a loss in excess of 
the regular loss in melting, occurs only 
in the carbon. For instance, in the 
test heat in which we melted about 20 
per cent chips, we found the total car- 
bon to be 2.89 per cent. This iron, 
when none of the chips was used, usu 
ally analyzed from 3.20 to 3.40 per 
cent total carbon. Of course, it would 
be impossible to state what the exact 
amount of carbon would have been in 
this test heat if no chips had been 
used, but we have always found less 
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total carbon in heats containing bor- 
ings, etc., then those in which none of 
this The 
ness of the grain also confirms this. 


material is charged. close- 


First Test Heat. 


When we first introduced this proc- 
ess we made two test heats to deter- 


mine the practicability of this 
The 


heat was made in a cupola 


material with our regular heats. 
first 


42 


test 


inches diameter and the charges 


consisted of the following: Pig iron, 
6,065 pounds; scrap, 7,900 pounds, and 
cast iron chips, 3,500 pounds, or ap 


the 


cent oO! 


ture. A total of 17,465 pounds of iron 
was charged. All of the material was 
run into pigs and was weighed on the 
same scales as that used for weighing 


| of met- 


the charges. The total amount 
al melted was foun 


1d to be 16,600 pounds, 


a loss of 805 pounds, or 4.6 per cent 
Six test bars, 1 inch square and 12 
inches long, were cast from different 
parts of the heat and the two bars 
cast from the first part of the heat 
showed tensile strength results of 29,- 
900 and 29,800 pounds per square inch, 
respectively. Two bars from the mid 
dle of the heat tested 25,410 and 27,- 


400 pounds per square inch, respective- 
ly, the from the 
last 


test 
results of 26,000 pounds per 
inch, res{ 


while two bars cast 
part of the heat 


“1 
gave tensile 


25,800 and 


“~~, 4 


€ ‘tively. Hardness 


’ i 
tests of the bars from the first part of 
the heat gave 360 revolutions, middle 
of the heat, 285 revolutions, and last 


1 
} 


he heat, 305 revolutions 


The 


as follows: 


part of t 

made 
drill 
feed by a constant weight and 


hardness tests 
A 5-16-inch 


on the 


were 
twist was weighted 
the drill was permitted to feed through 
the test 
number of revolutions required to drill 


bar by the weight, and the 


1 


a l-inch bar was noted. The drills 


were changed as soon as they showed 


any indications of becoming dull. 


Second Test Heat. 


The second test heat was made in a 


Supola, 66 inches inside diameter, and 
the charges consisted of pig iron, 14,- 
254 pounds; scrap, 15,718 pounds, cast 
ie total 
imount of metal charged amounted to 
About 27,000 


iron chips, 3,561 pounds, and tl 


33,533 pounds. pounds 


f this metal was run into three flat 
lates, which wer. carefully weighed 


ifter cleaning, and afte: weighing the 


remainder of the metal, it was found 


that a total of 32,258 pounds of iron 


aaye > f 1 - ¢ } x 
was tapped out of the cupola, showing 


1 loss of only 1,275 pcunds or 3.8 per 
nt Test bars cast from different 
parts of this heat, similar to those 


taken from the first hea the fol- 


from the 


gave 
bars 
had 


lowing results: rwo 


first part of the heat a tensile 
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strength of 29,800 2nd 29,900 pounds 
per square inch, respect the hard- 
ness test, 355 revolutions. Two bars 
from the middle of t! heat shuwed 


a tensile strength of 33,900 and 32,900 
pounds per square inch, respectively, 
and hardness test, 345 revolutions. 
From the last part of the heat the 
tw bars showed a tens trength ot 
29,000 and 29,200 is per square 
in res tively s test, 365 
rey 1 Che r tests were 
take as in tne Tst Che stand- 
ard bar t the reg r ts from this 

la give tensil reng results of 
fr 24,000 to 26,000 Ss per square 
inch and the hardness ts vary from 
300 to 400 revolutions per inch. The 
tandard iron from the cupola in which 
the first test heat was made gives 
tensile strength results of from 23,000 


to 25,000 pounds per square inch and a 
of 325 to 375 revolutions per 


Iness 


Other Tests. 
tests 
for two or three 
without chips and 


We have also made several 


charging the furnace 
charges using the 


s filled with thi » in the 


tube 1S scraf 
fourth charge Test bars from each 
part of the heat showed that those 


cast from the metal containing these 
chips always gave an increase in the 


from 3,000 to 5,000 


square in 


tensile strength of 


pounds per ch. The grain of 


the bar cast from n 


1etal not containing 
chips was close around the edges and 


more open toward the center, where it 
1 


wed a crystalline fracture, as is 





usual with a slowly led bar con- 
taining approximately 2.50 per cent 
ilicon. The bars containing the chips, 

wever, were uniformly close-grained 
throughou The analyses showed a 
very small variation of all the ele- 
ments, with the exception of carbon, 
whi is from 0.20 to 0.35 per cent less 


bars containing chips 


Metal for High Pressure Castings. 


We also used cast ips on high 


pressure w here we formerly em- 
ployed semi-steel mixtures, and we 
find that our metal withstands the 
pres Fes ¢ illy well As tl chips 
rotect t direct a 
tion ¢ the ses by the steel tube 
during the pr Ss melting, they 
innot become idized r sorb s 
phur from the Yet, the borings 
eing in such st great deal 
f the graphiti rbon 1s lost during 
the process of elting, thereby reduc- 
ing the percentage of total carbon 
without increasing the percentage of 


combined carbon. J grain 


the 


while 


of the iron 1s 
of the 
hardness is 


made closer by re- 
the 


since the 


+4] ~or} n 
total carbon, 


duction 


not increased, 


combined carbon is not increased. 


the using steel tor 


It is 


1 
case when 


is not 


closing the grain of iron intro- 





duced for the purpose of lowering the 
total carbon. The combined carbon 
is increased and there is a reduction 
of silicon in the 1 ture and an i1n- 
crease of sulphur Steel, when it is 
melted in the cupola, will absorb a 
greater percentage « iphur than 

t iron, it re res a mu ligher 
temperature to melt and an increased 
amount of fuel must be 1 1 


= 
4°) 
— 
> | 
a) 
ce] 


Advantages o 


ho } the plement which e¢ 
( 1 ule C1ementc wihhicil ¢ 


the hardness of cast iron and the hard- 
ness is proportional to the perce 


combined carbon 


of 
combined carbon, the harder the 
When using chills the reduction of the 
graphitic carbon 1s always ‘compant 
by an increase of combined carbon. 
The chills merely prevent a part of 
the 


out into the graphitic state 


combined carbon from separating 


However, 
using cast iron chips 


when by the 


Prince method, a part of the graphite 
is lost, the silicon content of the mix- 
ture 
no absorption of sul 


remains unchanged and there is 


yhur in melting, 


f 
when melting steel in 

The 
not 
the 


carbon 


1 
as 1s tne case 


carbon is, 
Steel 


except 


the cupola combined 
Rerntavc 
therefore, 
all 


increased. re- 


duces the 
The 


being re- 


impurities, 


combined and sulphur. 


separating elements 
the carbon remains in the com- 
bined 
iron borings only the 
and the 


being un 


state, whereas, when using cast 


graphitic carbon 
is reduced iting 


graphite-separ 
‘hanged, part or th 


remaining combined carbon is sep: 


out into the graphitic state, effecting a 
reduction in both the graphitic and com 
bined carbon, thereby closing the g¢ 
without increasing the hardness of the 
iro! 
Chromium Alloy 
A new alloy of copper, nickel and 


John 


Philadelphia, 1 


chromium, Scanlan 


and 


invented by 
Naulty, of 


said to be as hard as ordinary steel and 


James 


is suitable for edge tools. The alloy is 
made by melting 5 pounds of chromium 
with 5 pounds of aluminum, which is 
used as a flux. When this melted, 


O f 


of 


110 pounds then 


x) 
“ 


copper e added, 


a 
25 pounds nickel and, finally, 


pourds of zinc. The proportions ot 
the constituent metals, it is stated, can 
e varted, but the order in which they 


are added and the use of aluminum as 
The alloy has a 
red color and a tensile strergth of 78- 
950 pounds. 


a flux, are essential. 
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Blemishes on Brass Castings 

































































LE exter ip I smooth a surface as either sma 
T ing is an important factor gove rge, thin casting, because the sand 
ing its sal d the mor early s to be coarser to permit of the free 
rms to tl attern t I scape of gases, which, if retained 

itis tory 1t wi D other tl oS | use scabs. buckles, blow-holes 
o eq The latter qualifying sta other imperfections. Therefore, a 
men iy be taken as conveying e jobbing foundry equipped to handle all 
mpression that a close resemblance ‘lasses of castings, will find several 
the pattern is 1 ill that may be grades of sand necessary for the prop- 
pected of a casting, however desirable er conduct of its business, as the floor 
his may be, because it can appea for heavy work will require a coarse 
ye pert ind under its fair skin, ré grade, similar to what is used on side 
sembl sponge r, while ynforming floors for iron. The tubs, benches, or 
in gentral outline to the pattern, its molding machines, will eq a 
surface may be rough and unsightly. smoother grade suitable for handling 
[It follows. therefore. that a casting to miscellaneous castings up to 100 
ye perfect must not only show no de- pounds in weight, while for fine pat- 
viation from the pattern, but must als tern castings, name plates, or work of 
be sound throughout and as smooth a decorative character, a sand, so fin 
surface as its weight will permit \ and smooth as to be almost an impal- 
heavy casting cannot be produced with pable powder, will be necessary. These 
fine sands are considerably more ex- 

pensive than the ordinary grades, as 

in many cases they are artificially pre- 

pared by drying, sifting and bolting, 
e, to eliminate all coarse particles and 
}) t., organic matter that would produce a 
as i : " rough surface on the casting. The re- 
— sults justify the expense, as the addi- 
2S tional expenditure for sand is more 
ze than compensated for by the saving 

dy effected in finishing, 
JOL, Rs! | 
7 aS Fine Brass Work. 

Lk fig. 3 shows an ornamental plate 
NDS 3 ‘ast in yellow brass, and it will be 
. : ue noted that every line of the pattern is 
2ANCT. The faithfully reproduced. The mold was 
wWAS made from an embossed card and the 
, POR 4 thickness was obtained by the method 
: . AL LHI outlined on page 7 of THE Founpry, 
é : ; oy Sept., 1910. The only finishing treat- 
. 5 ment the casting received was an ac- 
\ 3 NOR it cidental tumbling in a wet. barrel, 
WAL e which, however, did not injure it, as 
i the tumbler was well packed. Figs. 1 
ind 2 show two-’bronze memorial tab- 
lets which are illustrations of large, thin 
work, and which are interesting be- 
cause castings must be produced 
with a view to reducing the expense 
finish to a minimum. They were 
cast by the W. H. Jackson Co., New 
1G HistoricAL BronzE MEMoRIAI York City, and the dimensions were 5 
TABLET feet, 6 inches long and 2 feet, 8 inches 


By C. Vickers 


wide. The metal was a standard stat- 
uary bronze containing a larger per- 
centage of zinc than is usual in such 


the 
eXtent, 


castings and which, owing to 


smoke evolved, would, to some 


increase the difficulties of casting. The 





formula was as follows: Copper, 90 
per cent; zinc, 7.5 per cent, and tin, 
2.5 per cent. The illustrations show 
the jinished tablets and not as taken 
from the sand, but it will be evident 
that such work de- 


the production of 
I skill 


making 


mands a degree of in mold- 


ing. The method of them 1s 


to first produce a perfect pattern by 
t t 2 


casting a bronze plate without letters. 


This is finished off and the letters, 
which have been separately cast and 
finished, are attached thereto. The 


tablets are then cast from this pattern, 
will not bend and the 
model. It hardly 


which spring 


same as a wood 
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seems necessary to state that when 
first class work is demanded, trst 
class patterns must be provided, and 
this is especially true of such work as 
these tablets. Although only four cast- 
ings were required, the patterns were 
made with the same care as when in 


tended itor continued use. 


The Sand Problem. 


The brass founder, who has always 
been in the habit of making light cast- 
ings, will generally have only one 
grade of sand in the shop, which, of 
necessity, will be as fine as is possible 
to obtain without incurring the extra 
expense of prepared sand. Conse 
quently, he will not be in a position 
to undertake the production of cast 
ings over 100 pounds in weight or 
pump liners and similar circular work 
that must be made in deep molds. In 
making high grade castings, therefore, 
a proper selection of sand is all-im- 
portant. This point is not as well un- 
derstood as might be imagined, and 
has frequently proved a_ stumbling 
block in the path of small concerns 
that have accepted patterns of heavy 
work which they expect the foundry to 
make in sand adapted only for small 
castings. When failure and losses result, 
it is found difficult to understand why it 
should be necessary for the molders to 
use facing sand, molasses water and re- 
sort to skin drying, when a neighbor- 
ing shop would turn out the work in 
one-half the time without these pre- 
cautions. The trouble is all due to the 
sand. It may be mentioned that all 
fine sands do not behave alike when 
used for making a variety of castings. 
Some sands are both fine and smooth, 
and yet free-venting, and can be used 
with impunity for work which another 
sand, of the same degree of fineness 
and general appearance, would utterly 
fail to produce without considerable 
venting, facing, spraying and baking 
It may be taken as a rule, that when 
1 fine sand, after it has been burnt 
lack, no longer absorbs water readily, 
that it is unfitted for any but very 
small castings, and that it will be 
ereatly improved by frequent additions 
f new sand. As might be expected, 
he rough casting is the easiest to 
1ake and can be said to represent the 


tarting point from which all subse- 


lent progress toward perfection is 
rar } The ; ha ‘ has +i 
rected This is the reason why th 


rst few castings of a new and diff 
pattern frequently reach the 


e instead of 


- 
s 


ymer, and this 
lucational process is known to tl 


1g his hand in. 


Other Imperfections. 


Between the two extremes of what 
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metal too hot and the 





; Ly 
essary as tne s t t suitable 

Sa < 
r eavy cas g S previously 
S t met 1s 1 { \ Sa evil, 
5 CF al Cas oS t must ye 
tf to avol s veda T- 
, - 
T ¢ = al ven 
vit t sott s t S das ld 

1 
¢ ree s is Tt 8) Feery Ss vent- 
1 thie ~ ye well 
wit : ql -asting 
S l ) peg Ca 1g 
should be shaken out at a red heat and 
iressed before it cools. as in all prob- 
aqaressead Dei © su § is, a 1] adil prot 
‘ ‘ 

Dility the metal wi be round to have 
penetrated the sand, pat lariy at 

















quently, the ability to judg 


BRASS FROM AN Empossep CARD 


square corners, on the bottom and the 
lower part of the sides. The corners 


will often be “ornamented” with a fin 


which is easily rasped off when the 
casting is hot, while on the bottom 
and sides the surplus metal may be 
compared to a metallic moss which is 


easily detached when hot with a chisel 


r 


ir spade, but which is very difficult 


to remove when cold, as it clings te- 


naciously, and being half metal and 
half sand is difficult to cut, as it takes 


he edge off the tools It may be 


+ 
L 


stated, however, that it has nothing in 








PA 


common with a scab. A heavy casting, 


dressed while hot, can, with a 


energetic work, be made so _ present- 
able that little to Dé done 


when cold to prepare it for shipment. 


remains 


masses of bronze are 





When heavy 
“ast around cores of small diameter, 
the metal will frequently penetrat 
em, filling the hole with a mass ofl 
mingled sand and metal which some- 


times cannot be removed, even when 


the castings are hot, and when they 
are cold it is an expensive operation 
to drill them « To avoid this tro 

ble as much as possible, tl cores 


should be made of a highly refractory 


sand, such as silica sand bonded with 
linseed oil, and coated with one or 
more coats of good plumbago mixed to 


a dough with weak molasses water, 


and smoothed on with the fingers in 


preference to being painted on, when- 


ever the shape of the core will permit. 


Composition of the Metal. 


The composition of the metal also 
has a great influence on the appear- 
ance of the castings, irrespective of 


whether it is contaminated with iron 


or not, for if a copper-tin alloy also 


contains a high percentage of zinc, it 


will be found very difficult to produce 
attractive castings. This is due to the 


nfluence of zinc in decreasing the 


casting properties of an alloy, an in- 
fluence that is greatly increased by the 
presence in either tin or 


lead. When 


mixture, the 


quantity of 
tin predominates in a 


amount of zinc should be 


low, and no more used than is necessary 
to deoxidize the metal, which may be 2 
or 3 per cent, and for massive cast- 


ings it can be advantageously omitted, 


and some other deoxidizer be substituted, 
such as phosphorus, magnesium or mat 

ganese. The foregoing statements do not 
apply to the physical qualities of th 


castings, and when clean castings are de 





sired, it will be found advisable to re 
consider the use of formulas high in 
both tin and zine, as otherwise they 
may be marred by a_- strong! ad 
hering dust, which, on parts wher ¢ 
pressure has been greatest, will often 
become a scale concealing a blemish, 
while the upper parts of t ting 
r¢ liable oO ) cesc t ed 
vith re X16 This ) st 
pat indy ty t ) t 
sed for machinet stings hich 
general nta d 
wards I t | nes | es 
the tin is s ently high to produ 
1 bronze, whi if skillfully mae is 
capable of producing dense, solid cast 
ings of the requisite hardness and te 


nacity, without any further admixture 


of other metals. To do this in every 


case, however, requires more skill than 


the average furnace man_ possesses. 
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To obtain the best and most uniform 
results it would be necessary to bring 
the copper, when melted, to the tough- 
the tin, oth- 
erwise it would frequently happen that 
tin 
the 
Consequently, 


pitch state before alloyin; 


5S 


y 
castings would result, as 
not 
copper to 
it was found advantageous to incorpo- 
these 


ample in the case of the so-called gov- 


porous 
deoxidizer of 


act aS a 


di CS 


any extent. 


rate zinc with alloys, as for ex- 


ernment netal 


cent; tin, 10 


gun -copper, 88 per 


per cent, and zinc, 2 per 


cent. This latter metal acts as a deox 


idizer to prevent the too frequent oc- 


currence of spongy castings. The 


quantity used, however, is not suffi- 


ciently great to permit of any neglect 


in melting the copper for this alloy, as 


unsound castings can be very easily 
produced, more so than when the 
amount of zinc is still further in- 


creased, so that it is 
this fact that 
eral 
a limit to its 


largely due to 


zinc is found as a gen- 


constituent of bronze. There is 


use, however, beyond 
which its cheapening influence will be 
more than offset in the case of heavy 
castings, by the increased difficulty of 
obtaining satisfactory work. 

In the gun 
red to, experiments, which the writer 
has conducted, have proved that the 


addition of either phosphorus or mag- 


case of the metal refer- 


nesium, effects a considerable improve- 
ment and that the two deoxidizers are 
about equal in their effects on the al- 
loy. The magnesium, however, should 
be first 
very small proportion only is required, 
from %4 to % 


alloyed with the zinc, as a 
ounce to 100 pounds of 
bronze. The phosphorus was added as 
phosphor-tin, 1 per cent of which was 
used. Alloys in 


nates are capable of 


which zine predomi- 
producing excel 
the 


lead contents are both low. 


and 
for 
per 


lent castings, providing tin 
Thus, 
instance, an alloy of copper, 85 
zinc, 10 lead, 3 


makes ¢ 


cent; per cent; per 


) 


cent, and tin, 2 per cent, xcel- 


lent thin, or light weight castings, but 
it will not clean, 


produce as heavy 


castings as a copper-tin mixture, be- 
cause, aS the metal slowly rises in the 
the little 


gather 


oxidized and 
white flakes, resembling snow, 


mold, zinc 1S 


on the rising surface, and zinc fumes 
are also given off which condense on 


the cope and sides of the mold and 
produce the well-known streaked and 
Wwormy appearance. The zinc flakes 
are also frequently folded in = and 
pressed against the sides of the mold, 
thus forming depressions in the cast- 
ing filled with a white powder. All 


this, of course, does not always hap- 
but an- 
noying and unless the cause is known, 
is difficult to remedy. 

Iron is 


pen, when it does, it is very 


another beauty-destroying 
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element that must be constantly guard- 
ed against, as it is very easily intro- 


duced, especially when scrap copper 
wire is used. Its presence is indicated 
by black patches, spots and _ shrink 


when in considerable 
quantity, ‘by a cast iron appearance of 
the castings. 


cavities, and 
Iron, however, can gen- 
erally be detected while the metal is 
being skimmed, so that if the appear- 
the castings is important, the 
molds can be saved, as the metal in- 
tended for them can be ingoted, or 
poured into some less important work, 
or work that can be improved by 
tumbling. The danger of iron trouble 


ance of 


is always present when scrap copper 
wire is used, whether purchased cab- 
baged or not, as it is very easy for 
copper-plated iron, or steel wire, to 
escape observation, and when it does 
it generally lands in the pot where it 
will do the most harm. Consequently, 
it is always advisable, when about to 
work that should look well, to 
keep a watchful eye for indications of 
iron skimming the 


cast 
when pot. These 
are pretty well known, but 
it may be observed that they consist 
of the continual formation of black 
blisters on the surface of the skimmed 
metal. These blisters unite and in a 
short time form a crust, which can be 
skimmed off, but will immediately re- 
form so that the operation of skim- 
ming can be carried on until the metal 
sets, and if the patience permits the 
skimming operation to be repeated a 
couple of remelts, the iron 
be removed manner. Oc- 
casionally, when the brass is hot,:the 


indications 


most of 


can in this 


iron shows itself in the shape of a 
stream of sparks. Steel generally 
causes this display, and a little grop- 
ing with the skimmer will generally 


result in the offender being fished out 
in a white hot sparking condition, but 
the color of the brass 
have been spoiled. 

As far as is known, no analysis of 
the skimmed-off these 
blisters has ever been made, although 
it would be 


skin will then 


material from 


interesting to determine 


just what percentage of iron is con 
tained therein. Iron blackened cast- 
ings, even when tumbled bright, never 


appear as bright as they would if the 
metal had been free from this contam- 
that dipping in acids is 
resorted to in order to ri 
move the unpleasant, black color. Thi 


ination, so 
sometimes 


is a somewhat troublesome operation 


however, as the discoloration is very 
tenacious and does not readily dis 
solve. A hot solution, consisting « 


four parts water to one part sulphuri 


acid, is sometimes used for this put 
pose, although the application of th 
sand blast would probably be the mos 


effective. 
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Another frequent source of blemishes 
on heavy bronze castings is caused by 
the metal washing away the sand, pro- 
ducing the trouble previously alluded 
to as ascab. This is often called “cut- 
ting’ and occurs on thin castings as 
well as those of heavy section. It is 
a very annoying source of loss, be- 
cause if the scab is chipped or ground 
off, not only does the scar remain, but 
the sand that has been washed away 
will generally be found in some promi- 


nent part of the casting when its pres- 
ence will be visible. This trouble is 
essentially a sand trouble and often 


disappears when a more free-venting 
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sand is used, but it may be also caused 
by too hard ramming r the use of 
sand too dry, as well as by the gate 


being so placed that the metal strikes 


a green sand core The ramming 
troubles are easily corrected, and when 
the mold scabs before a gate and the 
gate cannot be changed, a core can be 


rammed in at this point for the metal 
to strike. 
part f 
found 


Very often a facing of one 
lour to 20 parts of sand will be 

effective in preventing this 
trouble. This is very useful on thin 
work, as well as on the bearing parts 
of driving brasses, rod brasses, etc., 


when they exhibit a tendency to cut 


Oxidation of Aluminum 


S the melting point of aluminum 
A is lower than that of copper and 

bronze, it cannot be subjected to 
the same temperatures as these metals 
without danger of oxidation. This is 
frequently overlooked. Aluminum its a 
peculiar metal to melt, as it absorbs a 
large amount of heat before it becomes 
liquid, maintaining an appearance of 
solidity for such a long time compared 
with other metals that the melter is 
often deceived and exposes it to the full 
heat of the furnace without attention, 
much the same as he would copper. The 
result is that the first charge melts 
quickly, reaches a high temperature, and 


s boiling and bubbling when the melter 
looks at it. More metal is then charged 
and the process is repeated until the 
pot is filled. Castings made under such 
conditions are very lable to show fine 
pin holes after they are machined, and 
occasionally these holes are visible be- 
fore the skin is broken. This is caused 
by the absorption of gases during the 
boiling period, the effects of such treat 
ment being similar to what it would 
be in the case of copper or brass, only 
on a smaller scale, because copper alloys 
melted in this way would be so full 
1f holes that they would resemble a 
sponge, while aluminum shows only very 
small holes, sometimes even being so 
minute as to pass unnoticed through the 
oundry to damage the reputation of the 
uinder with his customer. 


Cause of Pin Holes. 


While these holes in aluminum w 


uubtedly result from the absorption of 


ises when overheated, they are not, in 


the writer’s opinion, caused so much by 


xygen as other gases, such as hydro 


gen, nitrogen, or their combinations 
One evidence of this is the odor which 
aluminum emits when solidifying, which 
every molder has noticed, and which is 
very perceptible when 


heavy runner 


heads are setting. This proves that 


gases have been absorbed and _ partly 


given off when the metal sets. It also 


proves that the gas is not oxygen, be- 


’ 
1 


cause this element is odorless. 

Aluminum is a powerful deoxidizing 
agent. It readily combines with oxygen, 
forming oxide of aluminum, which is 
one reason why it is so valuable in 
making steel castings, as it is five times 
as active as silicon in eliminating oxy- 
gen. It appears . reasonable, therefore, 
that it would deoxidize itself and that 
no oxygen could exist in melted alumi- 
num in the form of a gas, and it may 
be owing to this fact that when alumi- 
num castings are porous they possess 
none of the characteristics of copper 
alloys, which in such a condition are 
honeycombed, while the holes in alumi- 
num are small, like pin pricks in the 
metal. 

Deoxidizing Aluminum. 

It will be evident, therefore, that it 
is not possible to deoxidize aluminum in 
the same manner as bronze, by the use 
of such deoxidizers as_ silicon, phos- 
phorus, magnesium, calcium, manganese, 


etc., and that, if any valuable properties 





are imparted to aluminum by the addi- 
tion of small ities of these ele 
ments, this is not due to any deoxidizing 
effect they exercis« 

It is well known that silicon is not a 


good addition to aluminum, though it is 


occasionally used to increase its fric 
tional qualities. For most purposes, 
however, silicon must be carefully ex 
cluded. Phosphorus is also occasionally 
sed and possesses son valuable prop 
erties in the strengthening of the metal. 
\n alloy that was tried and found to 


be a good, strong metal, is aluminum, 
94.50 per cent; phosphor copper (10 
per cent), 1.50 per cent; zinc, 4 per 


ccnt 


Magnesium. 
Magnesium forms alloys with alumi 


num, whose principal advantage is light- 


ness, but they are expensive, owing to 
the high price of magnesium, and it is 
doubtful if they will ever be used ex- 
tensively. Magnesium possesses a strong 
affinity for oxygen and is supposed to 
be chemically superior to aluminum in 
this respect, but it does not combine 


with the oxides of the metals as readily 


1 1 
| 
L 


uminum. Aluminum, when finely 


ay <2 
divided and mixed with the oxide of 
iron, copper or other metals, forms the 


well known Thermit, and it would 
naturally be imagined that magnesium 
could be used to even better advantage 
than aluminum, because of its greater 
affnity for oxygen. But it was deter- 
mined by experiment that magnesium is 
greatly inferior to aluminum in. this 
respect, as the reaction was feeble and 


insufhicient to produce liquid metal, while 


a small quantity of aluminum emery 


wheel grindings reduced a_ relatively 
large quantity of copper oxide to the 


metallic state. 


Calcium. 


Calcium also possesses greater affinity 
for oxygen than aluminum, and although 
chemists would scoff at the idea of 
molten aluminum being able to reduce 
calcium from its chloride, experiments 
When 


‘alclum chloride is used as a flux on 


seem to indicate that it does. 


molten aluminum, it boils vigorously 
until most of the water has evaporated, 
when it settles down to the condition of 
strongly boiling molasses, and the bub 
bles as they break spurt jets of brilliant 
yellow flame—the characteristic calcium 
color—such as is exhibited by the flam 
ing arc lamp. When small quantities 
of the chloride of calcium were used, 
the surface of the alumin 


num was kept 
free from mush and it is undoubtedly 
a valuable flux for this metal It is 


inconvenient to handle, becaus« 
hydroscopic that it largely turns to 
water when kept in open vessels, and 
when excluded from the air is_ per- 
petually damp, a condition which neces 


sitates caution when using it on molten 


metal. When small amounts are used, 
it does not form a cover on the alumi 
num like melted glass on copper, because 
it 1s continually absorbed or evaporated 


so that it has to be added at intervals 
if the aluminum is kept in the molten 


condition for any length of tim 


Experiments with Calcium. 


In one experiment, 10 pounds of pure 
aluminum were melted and 4 pounds 
of calcium chloride added at interval 


the mixture being vigorously © stirt 
whenever the yellow jets of flame 
peared, and when poured, the appear 
of the top of the ingots indicated that 
some change had occurred in the alumi- 
num, as the shrinkage greatly differed 


from pure aluminum and the metal ran 
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much more lively. No physical tests the thick aluminum. It is skimmed off viously stated, but this is regarded as 


and afterwards sold. In this doubtful economy by those who make 


s 
a 
~ 
- 
= 
a 
J 


samples in a vise, but thes licated way they run no risk of having any of a specialty of aluminum castings, turn- 
that the metal had lost nothing in tough- the oxide appear in their castings, which ing out the highest grade of work with 


luctility, which seems to show would lower the high standard of their the minimum of loss. 


ce ea , - Pigs hi ae eee Rational Melting. 
to advantage. Lhis 1s on thing the jobbing brass 

As aluminum possesses stich a power- foundryman cannot understand, because The porosity of aluminum castings is 
ul affinity for oxyg t is t ( he knows that in melting bronze, it easily prevented by rational melting. If 
pected that a combination of tl tw would be exceedingly amateurish in the the metal, while being melted, is sub- 


elements will take place while it is be- first place to make mushy metal, and a_ jected to alternate boiling and chilling, 


11 


ing melted. This actually occurs and crime to sell it afterwards. Therefore, it is to be expected that it will be in- 





is responsible for the thick, mushy metal, he feels the same about the thick alumi-  juriously affected. Our method of melt- 
which is always skimmed off the surface num and thinks he ought to use it up, ing aluminum is in_ special furnaces 
This mushy condition is caused by the when in fact experience shows this con- with iron kettles, somewhat similar to a 
aluminum oxide, which is a grayish dition is to be expected and should be babbitt furnace, and the metal is dipped 
powder and becomes entangled with counted as part of the cost ot making from the kettles into iron carrying-off 
some of the unoxidized metal. It is a aluminum castings, especially where high ladles or plumbago crucibles. The sur- 
comparatively easy matter to remove grade work is desirable. face of the molten aluminum is _ thus 
the oxide from this mushy metal, and observable at all times, the temperature 


xide of Aluminum. . 
this is the only value that a flux for O f : can be regulated as required, and is 


aluminum possesses. It reduces nothing, The oxide of aluminum cannot be never allowed to become hotter than is 
merely liberates the oxide, so that the reduced by any strong deoxidizing metal indicated by a blood red appearance, 
pasty metal disappears and the surface or alloy that can be used in the crucible the proper heat for running thin cast- 


is covered with the powdered oxid furnace. If it could, the production of ings being about 1,400 degrees Fahr. 


One of the best fluxes for this purpose aluminum would be a simple matter and Many castings of heavy section can be 


is zinc chloride, and it is extensively would not require the high temperature made to better advantage when the 
1. Many makers of first class alumi- of the electric furnace. The oxide can aluminum shows silvery, with only a 


num castings never attempt to dissolve be disentangled from the metal as pre- suspicion of a red tinge. 























SOLVED BY EXPERTS 


Tough-Pitch Copper stage the copper has lost, to a marked seems that a small quantity of oxygen 


degree, its properties of ductility and is necessary to produce this condition. 


Vo co ! ibe ft byocy cohat . 1eant é ca ; ra oes 
We would like to know what is meant alleability, and has become both cold This tough-pitch stage, however, is a 
y tougn-pitcn copper, and whethertnis and red short, and is therefore worth- very delicate condition, which is only 
ondition can be brought about in the A 


less for either rolling or casting pur- permanent as long as the metal is not 


rass foundry? If it can, what would  yoses heated. The operation of melting the 
be the advantage, in making eithe) The next operation is to remove the copper, therefore, changes this condition, 
bronze or copper castings. xygen, which is accomplished by the and it becomes underpoled, even when 
Copper is said to be tough-pitch process known as poling. This consists protected by charcoal and melted with 
when the fractured surface shows a pale f thrusting back into the bath a long the greatest of care rherefore, the 


red, or salmon-color, silky fracture. The pole of green timber, the gases from copper does not possess its maximum 


specimen is broken with difficulty In. which bubble through the liquid’ metal strength and the bronze is not as strong 


he surface of as would be the case if the copper were 


this condition it has attained its highest and carry off the oxygen, t 
degree of malleability and ductility, and, the copper being meanwhile protected at its best. For this reason, all alloys 
therefore, when copper is pure and from further oxidation by a covering wouldbe better if producetd from tough- 


i 
to the of charcoal. Tests are taken, from time pitch copper, and to bring it to this con- 


} 1 } 


tough-pitch, it has been refin 
highest degree. to time, to determine when the copper dition it is necessary to pole it in the 

In the refining of copper the imput has arrived at the tough-pitch stage, as same manner as is done in the refining 
ties are removed by the fluxing tlon it is very easy to carry it beyond this, furnace. To accomplish this, take a 
f cuprous oxide, which is formed by and produce “overpoled” copper, when hardwood pole, 2 or 3 inches in diam- 
the action of the air on tl urface of it becomes granular, brittle, and red eter, plunge it to the bottom of the 


bath in the refining furnac Che short Cherefore, it is essential that crucible, and stir the metal slowly and 


process 1s a gradual one, occupying se\ the operation be stopped when thetough- steadily until a sample will show, on 
( urs, and consists of the alternate pitch stage is reached, at which point cooling, a small, brown shrinkage hole 


oxidation of the surface, and Kimmuing th metal is run into ingots and sets in the center of the ladle. When it 


of the resultant slag, until the impurities with a level surface, which is the stage reaches this stage, care should be exer- 
are eliminated, and the copper becomes to which ingot copper is supposed to be cised to prevent increasing the tempera- 
} } + ] 


the characteristic brick retined. In this condition it is not en- ture of the furnace, and to continue 
red color. This condition is produced tirely free from oxygen, but contains Stirring until another sample will cool 


t 
by the absorption of oxide and at this neither too much, nor too little, as it with a level surface, which when broke, 
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shows a close, fine grain. At this stage, 


if copper castings are to be made, a 
very small quantity of silicon-copper can 
be added, and the metal immediately 


poured. If a bronze is to be made, 


however, add the alloying metals and 
then pour as soon as possible, using a 
liberal supply of powdered charcoal dur- 


entire 


operation and if possible, 


when pouring, retain the charcoal upon 


the surface of the bronze, keeping it 


from running into the mold by bend- 


ing the skimmer to fit 
pot. A 
ladle handle, will be 


found convenient in dipping out the sam- 


the lip of the 
small, but heavy wrought iron 
with a suitable 
ples, and the copper can be allowed to 
set therein, so that the condition of the 


surface can be noted. The operation of 


producing tough-pitch copper in_ the 
brass foundry is a somewhat tedious 
proceeding, so that it is seldom done, 


but it is undoubtedly an advantage, as 
by this means better alloys can be pro- 
duced and spongy castings are prevented. 


Tin Babbitt 


We would like te 


obtain a formula 
for a first-class tin babbitt, suitable for 
service on street car motor bearings. We 
desire a metal that will stand up under 
the most severe conditions, and we be- 
lieve such an alloy should be both hard- 
er and tougher than ordinary tin bab- 
bitt, as one of the best alloys we ever 
tried had a ringing sound when struck, 
and at the same time was very difficult 
to break. We have tried to make this 
alloy, but so far have met with little 
SUCCESS. 

An alloy, such as you require, can be 
made as follows: Melt 435 pounds of 
Banca tin in a babbitt kettle and throw 
on the surface, 


finely powdered soft 


coal. While the tin is melting place a 
clean crucible in the brass furnace and 


oid 


charge therein, 25 pounds of copper: 


when red hot, add 1% pound soda ash, 
i little salt and several handfuls of char 
‘oal. Permit the copper to melt and t 


become hot, then add 114 pounds oi 


right tin plate, in small strips. Do not 
lrop in all the tin plate at once, as 
hot it will ball and 
veld together and will, therefore, be in 


vhen it becomes 


uch a condition that it can 


nelted with difficulty. Add the 


only b 
tin plate 
trips as gradually as possible, and stir 
A mi Aset fas all 41 oor 
etween additions, so that all the iron 
s melted, and to insure this, it may be 
ecessary to superheat the copper for 
short time Then add 6 ounces of 
plats cone tir thoroughly. after which add 
uphur, stir thoroughly, atter which add 
5 pounds of antimony, and when dis- 
ved, withdraw the crucible and pour 
e contents into the melted tin, stirring 


s much as possible, meanwhile. In run- 
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ning the ingots, pour from one end, 
which will give a clear, smooth surface, 


and if the metal is poured rather hot, 


it will show the golden colors some mak- 
ers admire. Chis allov will be found 
to give a ringing s 1 when. struck 
nd at the same time is rv tough, and 
will give good ser\ providing lubri- 


Aluminum for Marine 
Work 


Vi ¢ Hl A ce l ra ! li? T VST d th tf 
aluminum does not readily corrode and 
would like to have your idea as to 
whether it is as good as ss for ma- 


rine work, 

Aluminum cannot be compared with 
bronze for such work. and 
is only used on account of its light- 


brass or 


ness, and while it may last indefinite- 
ly 


it is constantly kept bright by use. or 


yn the upper works of boats, where 


occasional polishing, it is not a suit- 
able metal to use where it is exposed 
to dampness or 


where it is period- 


ically wet by water, as it is easily 


This 


is especially the case when in contact 


corroded under such conditions. 


with some other metals, such as cop- 
per. as galvanic action is then set up. 
which greatly hastens the corrosion 
of the aluminum. Salt water is more 
destructive to this metal than fresh 
water and rapidly corrodes and con- 
verts either aluminum or its alloys 
into a thick white Slime « 


chloride. 


f aluminum 
Therefore, it is not suitable 
for marine 


work when it will be in 


contact with sea water, and although 
great results 


were from it. 


with the hulls of 


expected 
in connection rac- 


ing yachts, experience has not justi- 


fied its application for such purposes, 


as its life is too short Aluminum is 


very delicate metal, as it is easily 
-orroded by acids and alkalis 
“ 
Gun Metal 
We have a number castings to 
make of the standard gun metal alloy, 
coppe) sO per cent t per cent 
nc, 2 per cent [he specifications re- 
yuire a tensile stren f not less than 
38 pounds pe yu with an 
elongation of I0 per cent We haz 
‘experienced considerable trouble in 
meeting these require) thou ve 
we served l ) p mtions 
n melting to preven i n, and we 
would like to knox what manner it 
is possible to improve the alloy. with- 
out materially altering the composition 


The 


can be improved is by the introduc- 


only way in which the alloy 
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tion of phosphorus. which can be add- 


ed in several ways, but we advise the 


~ 1 
use Of i 


either phosphor-tin or phos- 


phor-copper, and 


suggest the formula 
; ; 
| 


ye changed as follows: Copper. &8 
per cent: tin, 9.5 per cent; phosphor- 
tin, 0.5 per cent; zinc, 2 per cent. The 
phosphorus will deoxidize the alloy 
and greatly improves the 
strength and elongation of all the al- 


1 
} 


lovs generally known as gun metals, 


and which usually contain zinc. If 
you find this alloy needs further 1m- 
provement the phosphorus can be con- 
siderably increased 


Brass Bushings 


I am making some brass bushings, av 
eraging from 10 to 20 pounds in weight 
as well as crank boxes weighing about 
105 pounds, and find that the brass eats 
into the sand and swells. I have tried 
flour and lime, but it docs not give good 


results. The sand is such as ts used for 
gray iron castings. 

Bushings of the size mentioned should 
cause no trouble. It is better, however, 
to cast them horizontally than vertically: 
the mold should 
rammed and _ the 


be firmly and evenly 
should be the 
same as is used on the snap floors for 
iron. 


sand 


The molds for crank boxes can be 
with 
and then 


coated plumbago brushed on dry 
slicked the same as for iron. 
If they are not evenly 


swell and if 


rammed, the 
castings will 
hot, the 


poured too 
metal will eat into the 
Therefore, ram the 


sand. 
evenly and 
pour the metal cooler and you will ex- 
perience no further trouble. 


molds 


~ 
Cheap Alloys 
We would like a formula for a cheap, 
fairly soft, easily tooled alloy for heavy 
rass castings, such as steam valves and 
other engine work. 
Try the following for steam valves 


and work of similar character: Cop- 
per, 87 per cent; tin, 6 per cent: zinc, 


5 per cent, and lead, 2 per 


cent. For 
Copper, 85 per cent; tin, 10 
cent. <A 
f copper, 74 
zinc, 17 per cent; lead, 


bearings: 


per cent and lead. 5 per 


cheaper alloy consists 
per cent; 
per cent and tin, 4 per cent 


Brass Couplings 
We would like a formula for a red 


machine 


easily and that can be stretched We 


sen 
tule ul 


make them in both red and_ yell 


low 
rass, and it 1s only with the former 
that we have trouble. 

Try the following alloy: Copper 87 


per cent, zine 8 per cent, tin 3 per cent, 


lead 2 per cent. 
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The last year, in re- 
The Foundry 
Trade in 1910 


trospect, recorded a 


decline in consump- 
tion during the early 
months, further 


summer which was 


aggravated by depressed financial 


conditions. A slight improvement de- 
veloped early in the fall, which was 
only of short duration, and from No- 
vember to the end of the year, trade 
in all lines was quiet. Prices for 
castings early in the year were on a 
basis which netted the foundrymen a 
fair profit, but following the decline 
in pig iron values, quotations were 
reduced to lower levels, which in many 
instances barely represented the cost 
The quiet condition of 
the foundry trade during the last half 
of the year was not, however, with- 
out its compensating features. The 


opportunity thus presented for intro- 


of production. 


ducing modern labor-saving devices 


many foundrymen, 
and equipment manufacturers gener- 
ally operated at capacity throughout 
the year. Sales of molding machines 
have exceeded the totals of any pre- 
vious year in the history of the trade 
and the future foreshadows an even 
greater demand, as foundrymen, in 
all lines, are now endeavoring to re- 
place hand-molding methods with ma- 
chine operations. There has been a 
further development in jolt-ramming 
machines which is destined to elim- 
inate a large amount of heavy floor 
work. Only recently one large con- 
66,000- 


machine of this 


cern successfully rammed a 


pound mold on a 
type and it is predicted that the day 
of the jolting machine having a ram- 
ming capacity of 50 tons is not far 
distant. More machines are now 
available for making cores of irregu- 
lar form and small sizes have been 
built for bench work. Yet, notwith- 
standing the progress in molding ma- 
chine practice and the increasing use 
of this labor-saving device, a_ short- 
age of molders was reported in all 
sections of the 


country during the 


first half of the year. Foundrymen 
generally are displaying a greater in- 
terest in the proper preparation and 
economical use of molding, core and 
facing 


sands. and regardless of the 


proximity of foundries to 
sand pits, sand-pteparing plants are 
being installed in all modern shops. 
For the brass foundryman many new 
have been intro- 


types of furnaces 


duced, and the practice of melting 
small heats of iron and steel in gas 
and fuel oil furnaces, particularly for 
automobile castings, is growing. There 
is also a reversal of sentiment in the 
foundry trade in favor of continuous 


operation and the most notable in- 


molding 
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stallation of this kind made during 
the year, described elsewhere in this 
issue, is intended for the production 
of cast iron pipe. 


During the month of De- 
Trade cember there was little fur- 
Outlcok ther improvement in’ the 

foundry trade, and _ preced- 
ing the holidays there was a decided 
slackening in the demand of all metals. 
Iron and steel works are operating at 
not much more than half capacity, 
and the foundry melt, in practically 
all branches of the trade, has been 
greatly curtailed. Yet, notwithstand- 
ing the depressed business conditions, 
the tonnage now produced by the 
foundries is greater than during ei- 
ther 1906 or 1907, which indicates the 
tremendous increase in consumption 
in recent years. The producing ca- 
pacity has likewise been greatly ex- 
tended and many shops that are to- 
day melting the same tonnage as they 
did several years ago report a cur- 
tailed output, but their molding and 
melting capacity has, in the mean- 
time, been greatly increased. Aside 
from contracts for rail requirements 
the railroads have not indicated to 
what extent rolling stock purchases 
would be made in 1911, and as the 
car orders involve large tonnages of 
castings, the prosperity of the foun- 
dry trade will largely depend upon 
the action of these interests. Auto- 
mobile manufacturers are more hope- 
ful as to the future and are 
now engaged in building cars for the 


coming season. As a result of this 
increased activity, foundries making 
a specialty of brass and aluminum 


casting for the motor car industry are 
operating at capacity to meet imme- 
diate requirements. Malleable foun- 
ders report no lack of orders from 
implement manufacturers, but the 
railroad tonnage in this, as well as 
the steel casting branch of the foun- 
dry trade, © still 
Gray iron 


continues light 
jobbing foundries in all 
sections of the country have curtailed 
eperations. Pig iron prices remain 
practically unchanged and are as fol- 
lows in the leading producing cen 
ters: No. 2 Philadelphia, $15.50: No 
2 local, Chicago, $16.00; No. 2 Cleve 
land, $14.25; No. 2 southern Birming 
ham, $11; Lake charcoal 
Chicago, $18. A comparison of pig 
iron quotations at the close of 190 


Superior 


with the end of 1910, is presented 
herewith: 

1909, 191( 
No. 2 local, Chicago.......... $19.00 $16.00 
No. 2 Philadelphia...........% 19.00 15.50 
OQ; 2 OWRUNE 6 is oid6 cs aalan 18.00 14.25 
No. 2 Birmingham............ 14.50 11.01 
Lake Superior charcoal, Chicago 19.50 18.00 
Basic, PHUMBe  .iisccsccccs 17.90 14.40 































FOUNDRY and PATTERN SHOP EQUIPMENT 





Melting furnace equipped for pouring metal direct into molds --- Sand blast 


tumbling barrel --- Flask bar tucker --- Air compressors --- Stripping plate 


and turn-over molding machines --- Sand mixing plant --- Core machine 


N THE accompanying illustrations 
I are shown views of a metal melting 

furnace equipped with a tilting de- 
vice which permits of pouring the metal 
direct from the furnace into the molds 
or chills, in place of first pouring it 
heated ladle or crucible from 
which the metal is subsequently cast 
into molds. The second handling of 
the metal is frequently objectionable, 
as. considerable heat when 
poured into crucibles or ladles, and for 
this must be raised to a tem- 
perature considerably higher than when 
poured direct into the molds without 
first transferring it into another ves- 
sel. When making light or intricate 
‘astings it is essential to pour the 
metal into molds or chills direct from 
the vessel in which it is melted, ow- 
ing to the fact that it is liable to chill, 
and since the introduction of 
tic and other 


into a 


loses 


Treason 


automa- 
molding ma- 
hines, the pouring of the molds has 


types of 


been a serious problem which has fre- 
quently curtailed the output of these 
machines. By pouring’ direct, how- 
ver, the casting of the molds will be 
vreatly facilitated. Rotary or tilting 
ordinarily built, are 
nounted on trunnions in such a man- 
ner which permits of the rotation of 
the furnace body when pouring the 
metal. The pouring spout of the fur- 
nace describes an arc in proportion to 
the rotation of the furnace. On ac- 
ount of shifting movement of the 
ouring spout it is difficult to pour the 
ietal direct into molds, as it is nec- 
ssary to move the receptacle back and 
iorth to catch the stream. 
Realizing the economies that can be 
effected by a furnace from 
etal can be poured direct into the 
olds, the Rockwell Furnace Co., 26 
Cortlandt street, New York City, has 
ult a melting furnace, shown here- 
ith, from which the metal 
ured direct. The metal 
elted with, or without crucibles, 
ing oil or gas as fuel, and the 
rnace with its operating device is the 
vention of W. S. Quigley, vice presi- 
nt of this concern. This difficult 
uring ‘problem has been solved by 
unting the furnace in such a way 


urnaces, as 


which the 


can be 
can be 


it it tilts or revolves around its pour- 

spout on an passing trans- 
rsely through the spout, thereby per- 
ting the metal to always flow from 


axis 





a fixed point. The tilting of the fur- 


nace in this way permits of pouring 


the entire opening 


and 


at any desired speed, which can be in- 


contents into an 


less than 2% inches in diameter 
creased or decreased by the operator, 
who can instantly raise, lower or lock 
the furnace in any desired position. 

which 
has the appearance of a melting medi- 
um of the tilting crucible type (the 
open flame furnace not being shown), 


but which is rotated in the same man- 


The furnace shown in Fig. 2, 


ner, is mounted on trunnions and may 


be revolved by hand for charging, 
mixing, skimming and for pouring the 
into a. ladle or crucible in the 
manner, by the aid of the 


hand whee! at the 


metal 
regular 


side. 


This furnace, 





Fic. 1—Metat MELTING FurRNACE, SHOW- 
TILTING 


ING HyprauLic RAM FOR 





however, has an additional guide over 
each trunnion , which in 
this illustra- 
tion, prevents the furnace from being 
tilted by hand further than the special 
bearings into 


with stops 


the position shown in 


which the guides are 
locked when ready to pour with the 
pouring device. 

The lifting or rotating device, shown 
in Fig. 1, consists of a hydraulic ram, 
the speed of which, in either direction, 
is controlled by a hand lever shown 
in the foreground in Fig. 2. This 
lever operates a balanced valve, which 
regulates the flow of water in the lifting 
cylinder. A small hydraulic 
shown in Fig. 5, driven by 
power motor, hydraulic 
ram. This power plant is sufficient 
to operate from three to five furnaces 
and the pump may be 
from a line shaft if desired 


pump, 
a 2-horse- 
operates the 


belt-driven 
The fuel, 
which may be oil or gas, is conveyed 
to the 
pipes, Fig. 1, which permit the furnace 


furnace through telescopic 


to be operated in any position. The 
switch and pressure controlling de- 
vice, shown on the panel above the 


motor and pump, Fig. 5, 
maintain a 


automatically 
uniform pressure of be- 
tween 80 and 100 pounds in the tanks 
in the background. The exhaust wa- 
ter or waste from the cylinder flows 
back to an open tank on which the 
reservoir rests and is used repeatedly, 
the only loss being from evaporation. 
To prevent freezing, a solution of 3 
pounds of calcium chloride to each 
gallon of water will permit it to with- 
stand a temperature of —10 de- 
grees Fahr., but if preferred, oil 
may be substituted for the water. 
In Fig. 4 the furnace is shown in po- 
sition ready to pour the metal and in 
Fig. 6 the metal is being cast into a 
mold for an engine driver bearing cast- 
ing. Fig. 7 another pouring 
position, the furnace being nearly 
empty and is rotated practically half 
way. 


shows 


As the metal is poured direct into 
the molds, to operate the furnace eco- 
nomically, the molds or chills are con- 
veyed from the 
the furnace and after being 
are carried away. This can be ac- 


complished by placing the molds on 


molding machine to 


poured 


low cars operating on tracks or by 
means of an endless belt or chain 
conveyor. When operating by this 
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Fic. 2—TuHeE FurRNACE 1N MELTING POSITION 


method the molding machine operator away to the furnace to be cast. While 


are of such a nature that. they 
places the molds or chills on the con- still on the 


conveyor they are poured can be shaken-out within a_ few 
veying device and as rapidly as the and are then delivered to the shak- minutes after pouring, an _ auto- 


molds are made the flasks are carried ing - out floor. If the castings matic trip, operated by gravity, is 


Fic. 3—PREPARING TO Pour THE METAL DIRECT FROM THI Fic. 4TuHe FurNACE SLIGHTLY TILTED AT THE BEGINNING 
FURNACE INTO A MoLp OF THE MoLp-PouRING OPERATION 
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Fic. 5—MELTING FURNACE WITH HyprAuLic Power PLAN? AT THE RIGHT. TRACKS FOR THE MOLD 


CARRIAGES 
ARE SHOWN IN THE FOREGROUND 

provided, the flask falling onto a 

grating on the shaking-out floor. The 

sand passes through the grate, the 


castings are thrown into a dump buck- veyor and are carried back to the 
et for delivery to the tumbling mills, molding machine. The sand, as it 


and the flasks are placed on the con- passes through the grating, falls into 


o 
Fic. 6—Pourinc A MoLp; THE FURNACE IS SLIGHTLY TILTED Fic. 7—FurRNACE TILTED To DraAIN OFF THE LAST OF THE 


METAL 








the hopper of a sand mixing machine, 
where it is again prepared for use, or 
it falls into a dump bucket under- 
neath the grating and is carried away 
to the point where the sand is tem- 
pered and again prepared for use. 


With the exception of the men em 




















Sanp Birast TUMBLING Barrel 
ployed for preparing the sand, the 
furnace can be operated, molds mad 
and shaken-out, by only three men 
A further advantage of this continu 
ous system is the practical elimination 
of the molding floors, which have been 
gradually increased in size with the 
growing efficiency of the molding ma- 
chine. If the nature of the castings 
is such that they must remain in the 
flasks for several hours or more be- 
fore shaking-out, the poured flasks are 
automatically delivered to a_ storage 
floor where, by means of a quick-act- 
ing device, they are lowered from the 
conveyor to the storage floor and al- 
When ready, to. be 


qe 


shaken-out they are raised by this de- 


lowed to cool. 


vice and transferred by the trolley 
onto the conveyor, which carries them 
to the shaking-out floor. 

The application of this system to 
brass mill casting shops provides an 
economical equipment for melting and 
casting the metal. The molds are 
placed on racks, which, instead of be 
ing stationary, are on a carriage and 
operate on a track extending in front 
of the furnace. This will permit of 
casting the metal with the molds ei- 
ther in a vertical or slightly inclined 
position and will, furthermore, permit 
of the use of pouring strainers or the 
metal can be poured direct into the 
molds. Rack carriages can be ar- 


ranged in a pit to accommodate the 
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various lengths of molds, as well as 
for tube shell and bolt and wire bar 
molds. The easy manipulation of the 
molds for taking up the shrinkage is 
provided for. While operating condi- 
tions are different in every foundry, 
the furnaces, operating device, and 
conveyor can be adapted to the re- 
quirements of almost any plant, and it 
effect econ- 
omies in the casting of the metal and 


is claimed will great 


the handling of the molds. 


Sand Blast Tumbling 
Barrel 


In the accompanying illustration is 
shown the Ohio sand blast tumb- 
ling barrel, designed for cleaning cast- 
ings of small and medium size, in 
quantity, without injuring or defacing 
their sharp edges, angles and fine sur- 
faces. The barrel operates on four 
trunnions and is slowly revolved at 
the rate of three revolutions per min- 
ute. The speed is ample and exposes 
all surfaces to be cleaned to the act- 
ion of the sand blast, which is carried 
into the barrel through two horizontal 
pipes, terminating in nozzle holders 
provided with renewable jets, which 
are swung across the line of revolu- 
tion of the barrel at a speed sufficient 
to cover all of the castings to be 
cleaned. 

In designing this device, care was 
exercised to locate all bearings and 
trunnions outside of the housing, away 
from the dirt and sand. An effort was 
also made to insure the easy removal 
bearings and trunnions so that there 
could be no 
The ends of the barrel are made of 


warping or spreading. 
cast iron and to these are bolted steel 
staves, so spaced that the sand es- 
capes through the openings between 
them, and which can be easily renewed 
at small cost, being made of standard 
merchant shapes. The four trunnions 
are provided with roller bearings to 
reduce friction and wear to the mini- 
mum. The nozzle holders are each 
connected to a Drucklieb injector sand 
blast, which is adjustable and carries 
nozzles of standard type, easily re- 
newable when worn by the action of 
the sand. The nozzles are actuated by 
a connecting rod operated by the crank 
disc, which takes its power from the 
main driving shaft. 

The housing of this device is of 
sheet steel, with an exhaust connec- 
tion in the back, through which the 
dust is removed by an exhaust fan. 
With low air pressures, the cost of 
operating the tumbling barrel is ex- 
ceedingly small, and with air pres- 
sures from 10 to 20 pounds, brass 


of all wearing parts and to mount the, 
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castings can be cleaned at the rate of 
250 to 300 pounds in 10 minutes. Gray 
iron, crucible steel and other castings 
can be cleaned in 15 minutes with 
moderate air pressures. 

These barrels are made in several 
sizes by J. M. Betton, 178 Washing- 
ton street, New York City, and the J. 
D. Smith Foundry Supply Co., Cleve- 
land, foundry engineers. 


Flask Bar Tucker 

The automatic flask bar tucker 
shown in the accompanying illustra- 
tion, has been designed by James 
Whitehead, of the Abrams Cox Stove 
Co., Philadelphia. This device is in- 
tended to obviate the tucking of bars 
by hand, which is not only frequently 
inconvenient, but has proven an ex- 
ceedingly irksome task to molders 
who are compelled to travel on their 

















FLrask Bar TUCKER 


knees on boards placed across thi 
bars of large flasks when tucking tl 
sand. With the use of this flask b: 
tucker the molder can stand ere 
when tucking bars, and, in additiot 
The tool op 
erates automatically and consists « 
a wooden handle inserted in an iro! 
socket and a gage is provided to main 
tain the vertical alignment of this de 
vice. To this casting are connected 


the work is facilitated. 
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the steel legs to which are fastenea 


end, small iron cast- 


the work of tamping 
sand under the flask 


at its opposite 
ings which do 
or tucking the 


bars. A small casting near the top 
of the flask bar tucker prevents the 
jaws from opening beyond the re- 
quired distance. When the tool is 
raised the jaws open automatically 
and when brought down into the 


sand they close together, forcing the 
sand underneath the bar. In this way 
the sand can be tamped more uni- 
formly around the bars than can be 
done by hand. The jaws contain two 
openings each, which obviate the pack- 
ing of the sand at any point except 
where most desired, that is, against 
the bar where the sand is uniformly 
tamped by the the 
\ demonstration of device 
recently made at a 
Philadelphia 


tion. 


jaws. 


faces of 
this 
meeting of 


was 
the 


Foundrymen’s <Associa- 


Small Air Compressors 
for Heavy Duty 


? 


In Figs. 1 and 2 are shown single- 


stage, steam and power-driven air 


compressors, respectively, built by the 
Sullivan Machinery Co., Chicago 
These compressors have been designed 
the 


for service re- 


this 


especially severe 


quired of class of machines in 
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floor. In the steam-driven 


the 
machines, the steam slide valve is con- 


upon 


trolled by an eccentric on a shaft, with 


which it is connected by a simple ar- 


rangement of valve rods. The air 


the 
the 
valves at 
The 
direction to 


to the ends of 


valves being at 


cylinder, the inlet 

bottom and the 
top of the 
act in a true 
the the 


discharge the 
cylinder. 


radial 


valves 
axis of 

















Fic. 2—Bert-DriveEn 
cylinder is placed outside the steam 
cylinder and is connected to it by a 
heavy distance piece. The air cylin- 


der is supported on a sub-base, which 


extends the entire length of the com- 
pressor and maintains the proper 
alignment of all parts. 

On the belt-driven machines, the air 


the 


all working 


attached 
rear end of the frame, and 


cylinder is directly to 

















foundries, machine shops and similar parts, such as the crank shaft, cross- 
industrial plants. head, connecting rods and main bear- 
These compressors range from small ings, are designed to insure an ample 
to moderate capacities and are built factor of safety. All parts liable to 
for various pressures from 10 to 100 wear are arranged so that readjust- 
pounds per square inch. They are ments may be easily made. The air 
provided with heavy, substantial cylinder is water-jacketed and the 
| 
| 
Fic. 1—Srincre Stace, SteAM-Driven Arr COMPRESSOR 
rames, supporting the bearings and cylinder heads likewise are jack- 
rank shaft at pne end, and the steam eted over their entire surface. 
nd air cylinders at the other. They The air valve mechanism con- 
re of the center crank type and a_ sists of radial automatic poppet 
‘avy steel guard surrounds the crank valves for both the inlet and dis- 
nd prevents oil from being thrown charge. These valves are placed close 








AtR COMPRESSOR 


cylinder and reduce the losses in effici- 
ency made necessary clearance. 
The ports, or pockets, leading to the 
valves short that 
trapped after 
compression, instead of being expelled 
the The 


parts made 


by 


are and direct, so 


practically no air is 


from cylinder. valves and 
their are so that in 


of breakage it is impossible for the 
broken parts to enter the bore of the 
cylinder. 


case 


The valves are held in place 
in cages which seat by means of taper 
its in the cylinder walls. To remove 
these valves, it is only necessary to 
the the outside of 
the cylinder, when the entire valve and 
cage may be withdrawn for inspection 
or regrinding. The bearings 


have adjustable caps and are heavily 


unscrew plug on 


main 


lined with babbitt metal. A box pat- 
tern cross-head is used, fitted with 
adjustable shoes. 

The steam-driven air compressors 


are governed by a split-ball throttling 
regulator with an extra cylinder, which 
places the throttle valve under the 
influence of the air receiver pressure. 


Ordinarily, the governor varies the 
speed of the compressor to supply 


the demand for air, the halves of the 
ball, by their centrifugal action, pre- 
venting the compressor from exceed- 
ing-a safe speed. The power-driven 
machine, Fig. 2, is fitted, when desired, 
with an unloading device placed on 
the air inlet of the compressor. This 
device is shut off the incom- 
ing air to the compressor when the 
receiver pressure 


set to 
exceeds a_ pre-de- 


termined point. This permits the com- 


pressor to operate at a regular speed 
by compressing no air until the re- 
ceiver pressure again falls below the 
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This 


the amount of 


point set effects economies in 


power used when th. 


compressor is furnishing air intermit 


tently. These machines are fitted with 
sight feed oil caps on important bear 
the 


of similiar capacity, are also furnished 


ings, and air cylinder machines 


for operation by electric motor, or 


gasoline engine, as desired 


Stripping Plate and Turn- 
over Draw Molding 

Machines 

to 4 are 


machines ot 


In Figs. 1] shown two types 


of molding stripping 


plate and turn-over draw designs, re 


spectively, manufactured by the Ed 
ward A. Pridmore Co., Chicago \ 
pair of stripping plate machines, fitted 


with patterns for molding street cat 


Fic. 


TO THE 


\CHINES 


2—TurRN-Over Draw MACHINE, SHOWING THE 
MoLp CLAMPED WITH THE Bottom Boarp 


FITTED WITH PATTERNS FOR 


brake shoes, is shown in Fig. 1 The 
voke of this stripping plate, which 
carries the pattern, travels in one 


set 


each of upper and lower adjusta- 
This insures an abso- 
The 
its 


ble guideways. 


lutely true draw. draw 


of the 


pattern 


machine, which, at maxi- 


mum, is 514 inches, can be instantly 
adjusted to the 


the pattern to be molded. 


amount required for 


This strip- 
ping plate type of machine is made 
in 14 


that each size is adjustable for use in 
flasks. It is 


different sizes, so constructed 


a large variety of 


VETy 


low to facilitate ramming, is exceed- 


ingly substantial and rigid in construc 


tion, the upper and lower frames to 
which both sets of ways are attached 
being cast in one. The parting of 
the brake shoe pattern mounted on 


this pair of machines, is on the curve 


of the shoe. It is formed by building 


PATTERN FRAME 


MoLpING STREET 


3—MoLtp TURNED 


Car BRAKE SHOES 

up parting pieces on one of the strip- 
ping plates and making corresponding 
recesses or depressions on the other 


plate. It is claimed that this method 


is more economical than making 
curved stripping plates to conform 
to the parting line of the pattern. 
The necessity of using a cut flask 


is also thereby obviated. 

and 4 is 
the 
Fig. 4 the machine is 
with the 


in Figs. 2, 3 shown a 


molding machine of turn-over 


draw type. In 
fitted pattern 
to receive the flask. In Fig. 2 is shown 
the with the bottom 
board and flask clamped to the pat- 
tern-carrying frame. In Fig. 3 the 
turned over the 
receiving device ready for the pattern 
to be 
made to be 


shown ready 


mold rammed 


mold has been onto 


drawn. These machines are 


hand or 
power, depending upon the size of the 


operated by 





Over Onto ReEceIvinGc DEvICcE, 


READY FOR THE PATTERN TO BE DRAWN 
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work to be molded. There is prac- 
tically no limit to the amount of pat- 
tern 
stock 


from 6 


and 
of 
pattern- 


draw which can be secured 


with draws 
The 


on 


are made 
14 
frame 


sizes 
to inches. 


carrying operates parallel 


uprights which are set and finished 
to such a degree of accuracy as to in- 
sure an absolutely true and even pat- 
tern 


draw. Adjustable counterbalanc- 


ing devices operate automatically in 
conjunction with all working parts so 
that the turned 
over and the pattern withdrawn from 
the mold with the utmost facility. The 
flask receiving device is adjustable in 
The 


adjusting 


heaviest mold can be 


flask rods 
screws 


every direction. are 
fitted that 
flasks of various depths-can be used 
the “block- 


ing up.” All working parts are away 


with so 


on same machine without 
from the sand and are carefully pro 
tected from dust. 


machines 


Several sizes ot 
been 


especially for molding cores. 


these have designed 


Sand Mixing and Blend- 
ing Plant for Steel 
Foundries 


A large sand-mixing and blending 
plant for preparing sand for steel! 
foundries, having a capacity of 15 


tons per hour, built by the Standard 
Sand & Machine Co., 
shown in the accompanying 


Cleveland, is 
illustra- 
tion. This machine consists primarily 
steel rolled, %- 
inch plate, and is 48 inches in diam- 
eter and 76 inches long. To the 
interior the drum and extending 
length attached 12 
buckets which are riveted to the shell. 
The drum is slightly inclined toward 
the discharge end shown in this view, 
and the sand from the time of enter- 


of a drum made of 


of 


its entire are 
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ing the drum to its discharge 


is carried up by the buckets 
and passed through the roll- 
ers 18 times in its. travel 
from one end of the drum 
to the other. The _ sand, 
after being mixed, tempered 
and screened, is delivered to 
the drum by means of a 
spout. The two rolls inside 
of the drum are 72 inches 
long and 16 inches in diam- 
eter, which roll the sand, thus 
imparting to it additional 
strength. The complete plant 
consists of a proportioning 
machine, in* which various 
grades of sand can be mixed 
or dry core compound can 
be added as desired. To ac- 


complish feed 
the 
the 


conveyed, after being 


this, hoppers 


are placed on ground 


level from which sand is 


propor- 


tioned, by a bucket elevator 
to the spout of the machine, 
which delivers the sand to the 
drum. If screening is de- 
sired, a screen of any mesh 
can be provided, which will 


discharge foreign material at 


the side of the machine. For 
screening and tempering the 
sand, a continuous mixer is 


SAND 


provided, fitted with a spraying pipe and 


water tank, which is equipped with a 
gage to regulate the amount of water 


used for tempering. 


A steam heater and 


an air pressure spraying device for 
applying liquid core compounds for 
preparing core mixtures can also be 
furnished with this machine if de- 
sired. 

This plant accomplishes the mix- 
ing, tempering, screening, blending 
and rolling of old and new sands for 
core, facing and heap sands used in 





Fic. 4—Turn-Over Draw 


MACHINE 


FITTED WITH PATTERN 


RECEIVE THE FLASK 


READY 


TO 
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MIXING AND BLENDING PLANT FOR 
STEEL FOUNDRIES 
steel foundries. The rolling process 


does not break up the grains of sand 
and, on account of the thorough mix- 


ing and blending, a 


smaller amount 
of binder and facing material is re- 
quired. The rolling of the sand after 


it has been screened, mixed and tem- 
insures all the 
treatment. 
As a result of this a larger percent- 
age old 
mixtures. 


pered uniformity, of 


grains receiving the same 


of sand can be used in the 


The drum revolves on trunnions, be- 


ing driven by two gears which mesh 


with a_ gear around its 


The two rolls, through 


extending 
circumference. 
which the sand is passed, are tapered 
the feed corrugated 
catch which may 
have passed through the screen, such 
old One fitted 
with permit it to ad- 
just itself to the quantity of material 
that is being One 
roll is also geared to revolve faster 
than the other, imparting a rubbing 
pressure to the making it 
smooth and porous. These machines are 


on end and are 


10 


coarse material 


as cores, etc. roll is 


springs which 


passed through. 


material, 


built in several sizes with capacities vary- 
ing from 1 to 15 tons 
The power required 
erating the 
mately one 


sand 
for op- 
larger plants is approxi- 


of per 


hour. 


horsepower per hour per 
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ton of material. All bearings are 
made of phosphor bronze, the frame 
is of structural steel construction and 
the gears are machine-cut 
Jolt-Ramming Core 
Machine 
The accompanying illustration shows 


Norcross jolt-ramming machine, built 
by the Arcade Mfg. Co., Freeport, IIL, 
! The table of 
the machine is 24 x 30 inches and it is 
the 


adapted for making cores. 


4 


15 inches from the base to 


When 


high 


top of the table. installing the 


TAc FOUNDRY. 


phenomena will not necessarily have 
their names mentioned in the paper, 
unless desired. 


Paxson Exhibit 


During the holiday week the J. W. 
Paxson Co., Philadelphia, held an ex- 
hibit of foundry supplies and equip- 
ment, which was attended by a large 
number of foundrymen of Philadelphia 
and and 


equipment were attractively displayed 


vicinity. Foundry supplies 


in the company’s showroom and many 





Jott-RAMMING CorE MACHINE 


should be of 


he 


foundation 
sufficient height to 
of the table on a level with the core- 
This sliding 
onto 


machine the 


bring t surface 
permits 
the table 
For ramming cores 


maker’s bench. 


the core boxes where 
they are rammed. 
a stroke of only ™% inch is required. 
A concrete foundation is provided and 
the machine [ 


1,000 pounds. 


has a lifting capacity of 


Shot in Cast Iron 


D. West, 10511 
Cleveland, who is 


Thomas Pasadena 


avenue, soliciting 


specimen castings containing globules 


in gas cavities, solidly encased shot 


iron, hard streaks or spots and white 


iron inside of gray or soft iron, an- 
nounces that he will receive such 
specimens to March 1, instead of 


San: 1. first intended. A 


on this subject will then be prepared 


as at paper 
for presentation at the Pittsburg meet- 
the American Foundrymen’s 
Association. Mr. West is 
of securing all the specimens he pos- 
cibly can and the firms or individuals 
. these 


ing of 


desirous 


forwarding castings exhibiting 





new devices were also shown. Dur- 
ing the past five years it has been 
the custcem of this concern to hold 
similar exhibits, which have always, 
been well attended. 
Personal 
B. W. Pherris has been appointed 


superintendent of the foundry operat- 


ed by the Canada Foundry Co., Ltd., 


Toronto, Can. 


Kenneth Falconer, cost accountant, 


112 Mansfield street, Montreal, Can., 
has opened an office at this address 
and is now engaged in expert ac- 
counting work. 

J. G. Bower has been appointed 
assistant manager of sales for the 


western district, of the Pressed Steel 
Car Co. and the Western Steel Car & 
Foundry Co., with offices in the Old 
Chicago. 

Cushman, after nearly 10 


Colony building, 

Allerton L. 
the 
withdrawn from this work and has 
tablished the Institute of Industrial Re- 
search at Washington, D. C., with tem- 
porary offices at 804 Hibbs building. It 
will be the object of the institute to 


years in government service, has 


es- 





January, 1911 


undertake the investigation of industrial 
problems in all lines. 

The Jonathan Bartley Crucible Co, 
Trenton, N. J., manufacturer of graph- 
ite crucibles, retorts, stoppers, nozzles, 
etc., announces that after Jan. 1, H. D. 
Cole will have charge of the company’s 
business throughout the New England 
territory. Mr. Cole has had a wide ex- 
perience in the manufacture of graphite 
crucibles and is thoroughly familiar, -not 
their manufacture, but with 
Mr. Cole will probably locate 
permanently in one ot the New England 
cities, which will afford him an oppor- 


only with 


their use. 


tunity of keeping in constant touch with 


the trade. 
[rade Notes 
R. B. Seidel & Co., crucible manufac- 
turers, Philadelphia, have added two new 


60 x 14 feet 23 feet 


square, respectively, as well as a_ kiln, 


buildings, and 
which will nearly double the output of 
this plant. 

The H. W. Johns-Manville Co., New 
York City, announces the removal of its 
offices, formerly located at 85 Shelden 
street, Houghton, Mich., to more com- 
at 96 Shelden 
As in the past, S. T. Harris, who has 
been associated with this concern for a 


modious quarters street. 


number of years, will be in charge. of 
this branch. 

The Institute, Chicago, in an 
announcement recently issued, gives the 
attendance during the present 
as the largest in the history of this 
school. The registration totaled 2,700, 
including both day and evening students. 
In the evening classes there are 1,100 
men registered and 550 men and boys 
are in attendance in the day school. 

The Hawley Down Draft Furnace Co., 
Cheago, is issuing a monthly bulletin de 
scribing its various lines of melting fur- 
naces for use in iron, steel, malleable 
and brass foundries. A bulletin recently 
published describes the method of making 
steel castings in a Hawley-Schwartz fur 
nace and a formula is included giving 
the requisite amount of scrap and pig 
iron required. These bulletins will be 
mailed to the trade on request. 


Lewis 


quarter 


The Vonnegut, Hardware Co., Indian- 
apolis, will.‘conduct its machinery de- 
partment after Jan. 1, under the name 
of the Vonnegut Machinery Co., which 
will be a branch of the Vonnegut Hard- 
ware Co. The Vonnegut Machinery Co 
will be located in the building formerly 
occupied by the Francke Hardware Co., 
43 to 45 South Meridian street. The 
sales organization will include Anton 
Vonnegut, Charles Rassman and C. B. 
Williamson. 
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Interior view of Foundry of the Indiana Steel Co., Gary, showing one Morgan 40-ton 
4-Motor Crane and one Morgan 25-ton 4-Motor Crane, also two Morgan 5-ton Wall Cranes. 
ENCINEERS AND MANUFACTURERS. 


Pioneer Crane Buliders. 3300 Cranes in Successful Operation. 
Bullders of Hammers, Shears and all kinds of heavy special machinery. 


EERING 
pCmenae, tL. Th MORGAN €2 =p ENS - sae PITTSBURG, PA. 
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| -“Brownhoist’ Locomotive Cranes 


: 
| Foundries who are using our LOCOMOTIVE CRANES say they cannot dispense 
; 
; 





{ with them, and that they are the most useful equipments around their plants. 
} We would like to interest you, and wish you would write us for 
further particulars. 








The Brown Hoisting GO EE eS 
Company 


Main Office and Works, Branch Offices, 
CLEVELAND, OHIO 
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CORE OIL. 
National Core Oil Co., Buffalo, N. Y. 
_ Paxson, J. W., Co., Philadelphia, Pa. 


Peterson Co., T. J. Chicago, IIl. 
Stevens, Frederic B., Detroit, Mich. 
Whitehead Bros. Co., 
Providence, New York, and Buffalo. 


CORE OIL COMPOUND. 


Osborn Mfg. Co., Cleveland, O. 
Paxson Co., J. W., Philadelphia, Pa. 


CORE OVENS. 


Falls Rivet & Mach. Co.. Cuyahoga Falls, O. 
McCormick Co., J. S., Pittsburg, Pa. 
Monarch Engrg. & Mfg. Co., Baltimore, Md. 
Millett Core Oven Co., Springfield, Mass. 
Obermayer, S., Co., Cincinnati, oO. 

Paxson Co.. J. W., Philadelphia, Pa. 
Rockwell Furnace Co., New York. 

Smith, J. D., Foundry Supply Co., Cleveland, O. 
Whiting Fdy. Equipment Co., Harvey, Ill. 


CORE. 
(Tapering Machines.) 

Brown Specialty-Machinery Co., Chicago, IIl. 
Pangborn Company, Thomas W., New York. 
CORE WASH. 

Federal Fdy. Supply Co., Cleveland, O. 
Stevens, Frederic B., Detroit, Mich. 


CORRESPONDENCE SCHOOLS. 


Milwaukee Correspondence Schools, Milwaukee, 
Modern Systems Correspondence School, 


Boston, Mass. 
COUPLINGS. 
(Air Hose.) 
Cleveland Pneumatic Tool Co., Cleveland, O. 
CRANES. 


Brown Hoisting Machine Co., Cleveland, O. 
Calumet Engineering Works, Harvey, Ill. 
Cleveland Crane Engrg. Co., Wickliffe, O. 
Curtis & Co. Mfg. Co., St. Louis, Mo. 
Maris Bros., Philadelphia, Pa. 
Morgan Engineering Co., Alliance, O. 
Northern Engineering Works, Detroit, Mich. 
Pawling & Harnischfeger Co., Milwaukee, Wis. 
Ridgway, Craig & Son, Coatesville, Pa. 
Sellers, Wm., & Co., ‘Inc., Philadelphia, Pa. 
Shepard Electric Crane & Hoist Co., 
Montour Falls, N. Y. 
Smith, J. , Fdy. Supply Co.. Cleveland, O. 
Toledo Bridge & Crane Co., Toledo, O. 
Whiting Fdy. & Equipment Co., Harvey, IIl. 
Wonham, Sanger & Bates, New York City. 


CRANES. 


(Hand Traveling.) 
Calumet Engineering Works, Harvey, III. 
Northern Engineering Works, Detroit, Mich. 
Pawling & Harnischfeger Co., Milwaukee, Wis. 
Toledo Bridge & Crane Co., Toledo, 
Whiting Fdy. Equipment Co., Harvey, Ill. . 


CRUCIBLES. 


Barnett, Oscar, Fdy. Co., Irvington, N. J. 
Bartley Crucible Co., Jonathan, Trenton, N. J. 
Dixon Crucible Co., "Inc., Jersey City. 

Gautier, J. H., & Co., Jersey City. 
McCullough-Dalzell Crucible Co., Pittsburg, Pa. 
Obermayer, S., Co., Cincinnati, O. 

Paxson Co., J. W., Philadelphia, Pa. 
Ross-Tacony Crucible Co., Philadelphia, Pa. 
Seidel, R. B., Inc., Philadelphia, Pa. 


CRUCIBLE FURNACES. 


Kroeschell Bros. Co., Chicago, IIl. 

Monarch Engrg. & Mfg. Co., Baltimore, Md. 
Paxson Co., J. W., Philadelphia, Pa. 
Rockwell Furnace Co., New York. 


CUPOLAS. 


Barry & Zecher Co., Lancaster, Pa. 

Buffalo Forge Co., Buffalo, 

Calumet Engineering Works, Harvey, Ill. 
McCormick, J. S., Co., Pittsburg, Pa. 
Northern Engineering Works, Detroit, 
Obermayer, S., Co., Cincinnati, 

Paxson Co., J. W., Philadelphia, Pa. 
Whiting Fdy. & Equipment Co., Harvey, III. 
Wonham, Sanger & Bates, New York City. 


CUPRO-VANADIUM. 


American Vanadium Co., Pittsburg, Pa. 


CYLINDERS. 


(Vanadium. ) 
American Vanadium Co., Pittsburg, Pa. 


DOWEL PINS. 


Obermayer, S., Co., Cincinnati, O. 
McCormick Co. J. S., Pittsburg, Pa. 
Paxson Co., J. W., Philadelphia, Pa. 
Shanafelt Mfg. Ce, Canton, O. 


Mich. 
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DRILLS. 
(Pneumatic. ) 
Ingersoll-Rand Co., New York, iv. Y. 
DUST COLLECTORS. 


Cleveland Blow Pipe & Mfg. Co., Cleveland, O. 
Knickerbocker Co., Jackson, Mich. 


DYNAMOS. 
(Plating.) 

Levett Mfg. Co., Matawan, N. J. 
ELECTRIC GENERATING SETS. 
Sturtevant, B. F., Co., Hyde Park, Mass. 

ELEVATORS. 
Curtis & Co. Mfg. Co., St. Louis, Mo. 
Northern Engineering Works, Detroit, Mich. 
Ridgway, Craig, & Son, Coatesville, Pa. 
Union Elevator & Machine Co., Chicago, III. 


ELEVATORS. 
(Electric.) 


Northern Engineering Works, Detroit, Mich. 
Whiting Fdy. Equipment Co., Harvey, IIl. 


ELEVATORS. 
(Pneumatic.) 


Northern Engineering Works, Detroit, Mich. 
Whiting Fdy. Equipment Co., Harvey, Lil. 


EMERY GRINDERS. 
Osborn Mfg. Co., Cleveland, O. 
Smith, J. D., Fdy. Supply Co., Cleveland, O. 
ENGINES. 
(Hoist, Automatic.) 
Otis Elevator Co., New York City. 
ENGINES. 
(Steam.) 
American Blower Co., Detroit, Mich. 
Sturtevant, B. F., Co., Hyde Park, Mass. 
ENGINEERS. 
(Foundry, Mech., Elec., Etc.) 


Gulick-Henderson & Co., Pittsburg, Pa. 
Hawkins, David S., 1021 Rose bldg, Cleveland. 
Northern Engineering Works, Detroit, Mich. 
Pangborn Company, Thomas W., New York. 
Seaver, John W., Cleveland, O. 

Smith Foundry Supply Co., J. D., Cleveland, O. 
Standard Sand & Machine Co., Cleveland, O. 
Wonham, Sanger & Bates, New York City. 


EQUIPMENT. 
(Factory.) 
Mfg. Equipment & Eng’r’g Co., Boston, Mass. 
EQUIPMENT. 
(Hoisting.) 
Otis Elevator Co., New York City. 
EQUIPMENT. 
(Metal Shop.) 
Mfg. Equipment & Eng’r’g Co., Boston, Mass. 
EQUIPMENT. 
(Sand Handling.) ‘ 
Standard Sand & Machine Co., Clevetand, 0. 


EXHAUST FANS. 
Sturtevant, B. F., Co., Hyde Park, Mass. 


FACINGS. 
Combined Foundry Supply Co., Buffalo, N. Y. 
Dixon Crucible Co., Jos., Jersey City. 
Federal Fdy. Supply Co., Cleveland, O. 
McCormick, J. S., Co., Pittsburg, Pa. 
Obermayer, S., Co., Cincinnati, O. 
Paxson Co., J. W., Philadelphia, Pa. 
Stevens, Frederic B., Detroit, Mich. 


FANS. 


American Blower Co., Detroit, Mich. 
Anthony Co., New York, N. Y 

Sirocco Engineering Co., Detroit, Mich. 
Sturtevant, B. F., Co., Hyde Park, Mass. 


FASTENERS. 
(Corrugated Steel.) 
Shanafelt Mfg. Co., Canton, O. 


FERRO-ALLOYS. 


American Vanadium Co., Pittsburg, Pa. 
Blackwell, G., Sons & Co., Ltd., Liverpool,Eng. 
Midvale Mining & Mfg. Co., St. Louis, Mo. 
Primos Chemical Co., Primos, Pa. 


FERRO-COMPOUND. 
Johns-Manville, H. W., Co., New York, N. Y, 


FERRO-MANGANESE., 


Metal Mfg. Co., Philadelphia, Pa. 
Midvale Mining & Mfg. Co., St. Louis, 
Rogers, Brown & Co., Cincinnati, O. 
Stevens, Frederic B., Detroit, Mich. 


Mo. 
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FERRO-METALS. 
Midvale Mining & Mfg. Co., St. Louis, Mo. 


FERRO-SILICON. 


Metal Mfg. Co., Philadelphia, Pa. 
Midvale Mining & Mfg. Co., St. 
Primos Chemical Co., Primos, Pa. 
Roessler & Hasslacher Chemical Co., New York. 


FERRO-VANADIUM. 


American Vanadium Co., Pittsburg, Pa. 
Primos Chemical Co., Primos, Pa. 


LLERS. 


( Metallic.) 
Clark Cast Steel Cement Co., Shelton, Conn. 
Shanafelt Mfg. Co., Canton, O. 
Shelton Metallic Filler Co., Ga'« ~— 
Smooth-On Mfg. Co., Jersey City, N 


FILLETS. 


(Leather and Wood.) 
Cleveland Fillet Co., The, Cleveland, O. 
MéCormick Co., J. S., Pittsburg, Pa. 
Obermayer, S., Co., a oO. 
Shanafelt Mfg. Co., Canton, O 


FIRE BRICK. 


Combined _ Supply Co., Buffalo, N. Y. 
Gautier, J. H., & Co., Jersey City. 

Harbison- Walker Refractories Co., Pittsburg,Pa. 
Maurer, Henry, & Son, New York City. 
Obermayer, S., Co., Cincinnati, O 

Paxson Co. J. W., Philadelphia, Pa. 
Valentine, M. D., & Bro., Co., Woodbridge, N. J. 
Wonham, Sanger & Bates, New York City. 


FIRE CLAY. 


Gautier & Co., J. H., Jersey City, N. J. 
Harbison- Walker Refractories Co., Pittsburg, Pa. 
Paxson Co., J. W., Philadephia, Pa. 
Whitehead Bros. Ce. 

Providence, New York, Buffale. 


FIRE SAND. 


Paxson Co., J. W., Philadelphia, Pa. 
Whitehead Bros. Co., 
Providence, New York, Buffalo. 


FLASKS. 


+ 
Adams Co., Dubuque, Iowa. 
Baldwin, Tuthill & Bolton, Grand Rapids, a; 
Barnett, Oscar, Fdy. Co., Irvington, N. 
Brass Founders’ Supply Co., Newark, N. 
Killing Molding Machine Co., Davenport, Ta. 
McCormick Co., J. S., Pittsburg, Pa. 
Shanafelt Mfg. Co., Canton, O. 
Sterling Wheelbarrow Co., Milwaukee, Wis. 
Stevens, Frederic B., Detroit, Mich. 


FLASKS. 


(Iron.) 

Turner Machine Co., Philadelphia, Pa. 
FLASKS. 

(Snap.) 
Adams Co., Dubuque, Iowa. 
Brass Founders’ Supply Co., Newark, N. J. 
Killing Molding Machine Co., Davenport, Ia. 
Linn Mfg. Co., Spr igfield, O. 
Obermayer, S., Co., Cincinnati, O. 
Paxson, J. W., Co., Philadelphia, Pa. 
Shanafelt Mfg. Co., Canton, O. 
Smith, J. D., Fdy. Supply Co., Cleveland, O. 


FLOUR. 


(Core.) 
Federal Fdy. Supply Co., Cleveland, O. 
Piqua Flour Co., Piqua, O 


FLUOR-SPAR. 
Stevens, Frederic ‘i Detroit, Mich. 


Louis, Mo. 


International Flux Co., Evansville, Ind. 


Oil. 
Monarch Engrg. & Mig be, Baltimore, Md. 
FORGINGS. 
Champion Machine & Forging Co., Cleveland. 
FORGINGS. 


(Vanadium.) 
American Vanadium Co., Pittsburg, Pa. 
FOUNDRY COKE. 
Mount Carbon Co., Ltd., Powellton, W. Va. 


FOUNDRY EQUIPMENT. 


(Iron and Brass.) 
Barnett, Oscar, Fdy. Co., Irvington, N. J. 
McCormick Co., J. S., Pittsburg, Pa. 
Monarch Engrg. & Mfg. Co., Baltimore, Md. 
Nicholls, Wm. H., New York City. 
Northern Engineering Works, Detroit, Mich. 
Obermayer, S., Co., Cincinnati, O 
Pangborn Company, Thomas W., New York. 
Paxson Co., J. W., Philadelphia, Pa. 
Sly, W. W., Mfg. Co., Cleveland, O. 
Standard Sand & Machine Co., Cleve’and, O. 
Stevens, Frederic B., Detroit, Mich. 
Whiting Fdy. Equipment Co., Harvey, IIl. 
Wonham, Sanger & Bates, New York City. 
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For Foundry Service, or any other---Shepard Cranes! 
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Shepard Electric Crane & Hoist Co. 


General Offices and Works, MONTOUR FALLS, N. Y. 


SEW YORK PHILADELPHIA PITTSBURGH 








SAM FRANCISCO CHICAGO MONTREAL 
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Hand Power Traveling 


Crane. 


Maris Brothers 


Chain Sprocket Hoist, Philadelphia, Pa. 


two speed lift. 





CRANES-ELECTRIC AND HAND 


bi 














‘Toledo Cranes 


Hand and Electric for any Service 


and Steel Structures 


Experienced Engineers, Old and Tried Crane 
Design, Admitted the Best by People Who Know 


The Toledo Bridge & Crane Co. 


SUCCESSORS TO 
THE TOLEDO-MASSILLON BRIDGE Co. 


TOLEDO, OHIO 
M. A. BECK C. H. TUCKER 
Consulting Engineer Chief Engineer 





SALES AGENTS: 
M. A. Beck, Milwaukee, Wis. 
Cc. E. Stamp & CO., Cleveland, Ohio 
The Cincinnati Iron @& Steel Co., Cincinnati, Ohio 
The Fairbanks Co., Philadelphia, Pa. 
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FOUNDRY SUPPLIES. 


Combined Foundry Supply Co., 
Federal Fdy. Supply Co., Cleveland, O. 
McCormick, j. S., te Pittsburg, Pa. 

Kelly, 1. b., & Co., New York, Chicago, Hamilton. 
Metal Mfg. Co., Philadelohia, Pa 

Obermayer, S., Co., Cianioest, O. 

Osborn Mfg. Co., Cleveland, O. 

Pangborn Company, Thomas W., New York. 
Paxson, J. W., Co., Philadelphia, Pa. 
Shanafelt Mfg. Co., Canton, O. 

Smith, J. D., Foundry Supply Co., Cleveland. 
Standard Sand & Machine Co., Cleveland, O. 
Stevens, Frederic B., Detroit, Mich. 
Whitehead Bros. Co., 


Providence, New York, Buffalo. 


FUEL BURNING APPLIANCES. 


(Oil.) 
Hauck Mfg. Co., Brooklyn, N. Y. 
FURNACES. 
Anthony Co., New York, N. Y. 
Best, W. N., New York. 
Bernz, Otto, Newark, N. J. (For 
plumbers,etc.). 
Caygill, J., Meadville, Pa. 


Hawley Down Draft Furnace Co., Chicago, IIl. 


Monarch Engrg. & Mfg. Co., Baltimore, Md. 
Rockwell, W. S. Co., New York, N. Y. 
Smith, J. D., Fdy. Supply Co., Cleveland, O. 
Wise, 7 B., Watertown, N. Y. 


FURNACES. 
(Annealing.) 


Monarch Engrg. & Mfg. Co., Baltimore, Md. 
Rockwell Furnace Co., New York. 


FURNACES. 


(Brass.) 
Hawley Down Draft Furnace Co., 
Kroeschell Bros. Co., Chicago, IIl. 
Monarch Engrg. & Mfg. Co., Baltimore, Md. 
Paxson Co., J. W., Philadelphia, Pa. 
Rockwell .Furnace Co., New York. 
Whiting Fdy. Equipment Co., Harvey, IIl. 
Wise, J. B., Watertown, N. Y. 
Wonham, Sanger & Bates, New York City. 


FURNACES. 


(Case Hardening.) 
Monarch Engrg. & Mfg. Co., Baltimore, Md. 
FURNACES. 
(Crucible Steel.) 
Hawley Down Draft Furnace Co., 
Whiting Fdy. Equipment Co., Harvey, IIl. 
FURNACES. 
(Galvanizing.) 
Monarch Engrg. & Mfg. Co., Baltimore, Md. 
FURNACES. 
(Heating.) 
Monarch Engrg. & Mfg. Co., Baltimore, Md. 
Rockwell Furnace Co., New York. 


FURNACES. 


(Malleable Iron.) 
Whiting Fdy. Equipment Co., Harvey, IIl. 


FURNACES. 
( Melting.) 
Barnett, Oscar, Foundry Co., Newark, N. J. 
Brass Founders’ Supply Co., Newark, N. J. 
Hawley Down Draft Furnace Co., Chicago, II] 
Kroeschell Bros. Co., Chicago, Ill. 
Monarch Engrg. & Mfg. Co., Baltimore, Md. 


Northern Engineering Works, Detroit, Mich. 
Obermayer, S., Co., Cincinnati, O. 

Paxson, J. W., Co., Philadelphia. 

Rockwell Furnace Co., New York. 


Rockwell, W. S. Co., New York, N. Y 
Wise, J. B., Watertown, N. Y. 
FURNACES. 


(Oil.) 
Hauck Mfg. Co., Brooklyn, N. Y. 
Hawley Down Draft Furnace Co., Chicago, II 
Kroeschell Bros. Co., Chicago, Ill. 
Monarch Engrg. & Mfg. Co., Baltimore, Md. 
Rockwell Furnace Co., New York. 
FURNACES. 


(Open Hearth Steel.) 
Whiting Fdy. Equipment Co., Harvey, IIl. 


FURNACES. 


(Reverberatory.) 
Monarch Engrg. & Mfg. Co., Baltimore, Md. 


FURNACES. 


(Soft Metal Melting.) 
Kroeschell Bros. Co., Chicago, Ill. 
Monarch Engrg. & Mfg. Co., Baltimore, Md. 
Wise, J. B., Watertown, N. Y. 
FURNACES. 


(Tilting. ) 
Kroeschell Bros. Co., Chicago, III. 
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Wise, J. B., Watertown, 
FURNACES. 


(Tinning.) 
Monarch Engrg. & Mfg. Co., Baltimore, Md. 


Buffalo, N. Y. 


painters, 


Chicago, Ill. 


Chicago, II]. 
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GAGGERS. 
(Foundry.) 
Franklyn Core Rod & Gagger Co., Franklyn, Pa. 
GLUE. 
Masek, C., Glue Co., Cleveland, O. 
GOVERNORS. 


(Float, Switches and Pressure.) 

General Electric Co., Schnectady, N. Y 
GRAPHITE. 

Dixon Crucible Co., Jos., Jersey City, N. J. 
Federal Fdry. Supply Co., Cleveland, O. 
Obermayer, S., Co., Cincinnati, O. 
Paxson Co., J. W., Philadelphia, Pa. 
Pettinos Bros., Bethlehem, Pa. 


GRINDERS. 


(Pneumatic, Portable.) 
Cleveland Pneumatic Tool Co., Cleveland, O. 


GRINDING MACHINERY. 


Adams Co., Dubuque, Iowa. f 
Crescent Machine Co., Leetonia, O. 


GRINDING TOOLS. 
Stow Mfg. Co., Binghamton, N. Y. 
HAMMERS. 


(Pneumatic.) 


Independent Pneumatic Tool Co., Chicago, Ill. 


Ingersoll-Rand Co., New York, N. Y 
HEATERS. 


(Feed Water.) 
Hawley Down Draft Furnace Co., 
HEATERS. 
(Ladle. ) 
Ilawley Down Draft Furnace Co., Chicago. 


HEATING AND VENTILATING 
APPARATUS. 


American Blower Co., Detroit, Mich. 
Sirocco Engineering Co., Detroit, Mich. 
Sturtevant, B. F., Co., Hyde Park, Mass. 


HOISTS. 


Brown Hoisting Mach. Co., Cleveland, O. 
Northern Engineering Works, Detroit, Mich. 
Ridgway & Sons Co., Coatesville, Pa. 

Sellers, Wm., & Co., Inc., Philadelphia, Pa. 
Shepard Electric Crane & Hoist Co., 


Montour Falls, N. Y. 


Whiting Fdy. 
Yale & 


Equipment Co., Harvey, IIl. 
Towne Mfg. Co., New York. 
HOISTS. 
(Air.) 
Calumet Engineering Works, Harvey, IIl. 
Ingersoll-Rand Co., New York, N. Y. 
HOISTS. 


(Chain.) 
Whiting Fdy. Equipment Co., Harvey, IIl. 
Yale & Towne Mfg. Co., New York City. 
HOISTS. 
(Electric. ) 
Euclid Crane & Hoist, Euclid, O. 
Northern Engineering Works, Detroit, 
Pawling & Harnischfeger Co., 


Mich. 


Sprague Electric Co., New York City. 
Whiting Fdy. Equipment Co., Harvey, III. 
Yale & Towne Mfg. Co., New York. 
HOISTS. 
(Hand.) 


Mich. 

Equipment Co., Harvey, IIl. 

& Towne Mfg. Co., New York City. 
HOISTS. 


(Pneumatic. ) 
Curtis & Co. Mfg. Co., St. Louis, Mo. 
Independent Pneumatic Tool Co., 
Ingersoll-Rand Co., New York, N. Y 


Northern Engineering Works, Detroit, 
Whiting Fdy. 
Yale 


Northern Engineering Works, Detroit, Mich. 
Whiting Fdy. Equipment Co., Harvey, III. 
HOISTS. 
(Skip.) 
Otis Elevator Co., New York City. 
HOSE. 


(Pneumatic.) 
Cleveland Pneumatic Tool Co., Cleveiand, O. 


INDUSTRIAL RY. EQUIPMENT. 


Atlas Car & Mfg. Co., Cleveland, O. 
Johns-Manville, H. W., Co., 


Northern Engineering Works, Detroit, Mich. 


IRON ORE. 
Rogers, Brown & Co., Cincinnati, O. 
KAOLIN, 
Paxson Co., J. W.. Philadelphia, Pa. 


Whitehead Bros. Co., 


Providence. New York, Buffalo. 


LADLES. 


Calumet. Engineering Works, Harvey, III. 
Northern Engineering Works, Detroit, Mich. 
Paxson Co., J. W., Philadelphia, Pa. 
Stevens, Frederic B., Detroit, Mich. 

Whiting Fdy. Equipment Co., Harvey, III. 
Wonham, Sanger & Bates, New York City. 


Chicago, II. 


Milwaukee, Wis. 


Chicago, III. 


New York, N. Y. 
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LADLE DRYERS. 
Pangborn Company, Thomas W., New York. 
LADLE HEATERS. 


Monarch Engrg. & Mfg. Co., Baltimore, Md. 
Pangborn Company, Thomas W., New York. 
Rockwell Furnace Co., New York. 


LAMPS. 


(Arc.) 
Adams-Bagnall Electric Co., 
LEAD. 


Federal Fdy. Supply Co., Cleveland, O. 
Stevens, Frederick B., Detroit, Mich. 


LEAD. 


(Black.) 
Federal Fdy. Supply Co., Cleveland, O. 
Paxson Co., J. W., Philadelphia, Pa. 
MACHINERY. 


(Wood Working.) 
Baldwin, Tuthill & Bolton, Grand Rapids, Mich, 
Crescent Machine Co., Leetonia, O. 
MATCH-PLATES. 
Goodale Co., Kalamazoo, Mich. 
MECHANICAL DRAFT 


APPARATUS. 


American Blower Co., Detroit, Mich. 
Sirocco Engineering Co., Detroit, Mich. 
Sturtevant, B. F., Co., Tyde Park, Mass. 


‘METALS. 


Birkenstein & Sons, S., Chicago, IIl. 
Damascus Bronze Co., Pittsburg, Pa. 


METALLURGISTS. 
Gulick-Henderson & Co., Pittsburg, Pa. 
Stoughton Engineering Co., New York City. 

MODELS. 
(Made to Order.) 
Freeman Pattern Works, Toledo, O. 
MOLD DRYERS. 


Hauck Mfg. Co., Brooklyn, N. Y. 
Monarch Engrg. & Mfg. Co., Baltimore, Md. 
Pangborn Company, Thomas W., New York. 


MOLDING MACHINES. 


Adams Co., Dubuque, Iowa. 

Arcade Mfg. Co., Freeport, III. 

Ardelt & Sons, Eberswalde, Germany. 

Berkshire Mfg. Co., Cleveland, O. 

Buch’s Sons, Elizabethtown, Pa. 

Combined Foundry Supply Co., Buffalo, N. Y. 

Demmler & Bros., Wm., Kewanee, III. 

Herman Pneumatic Mach. Co., Zelienople, Pa. 

Killing Molding Machine Co., Davenport, Ia. 

Lawlor Improved Jarring Molding Machine Co., 
J. J., Pittsburg, Pa. 

Linn Mfg. Co., Springfield, O. 

Mumford Molding Machine Co., New York City. 

Osborn Mfg. Co., Cleveland, O. 

Paxson, J. W., Co., Philadelphia, Pa. 

Pridmore Co., Edward A., Chicago, III. 


Cleveland, O. 


(Ceylon. 


*Pridmore, Henry E., Chicago, III. 


Smith, J. D., Fdy. Supply Co., Cleveland, O. 
Tabor Mfg. Co., Philadelphia, Pa. 
Turner Machine Co., Philadelphia, Pa. 
MOTORS. 

(Electric.) 
Matawan, N. J. 

OIL. 


(Burnease.) 
Era Lustre Co., New Haven, 


PACKING. 
(Rubber Sheet.) 
Smooth-On Mfg. Co., Jersey City. 
PARTING. 
Curtius, Thos. M., New York City. 
PARTING COMPOUNDS. 


Federal Fdry. “ny Co., Cleveland, O. 
McCormick, J. Co., Pittsburg, Pa. 
Obermayer, S., a. Cincinnati, O. 
Paxson, J. W., Co., Philadelphia, Pa. 
Whitehead Bros. Co., 
Providence, New York, Buffalo. 
PATTERN LETTERS. 


Cleveland Fillet Co., The, Cleveland, O. 
Obermaver, S., Co., Cincinnati, O. 
Paxson, J. W., Co., Philadelphia, Pa. 
Shanafelt Mfg. Co., Canton, O. 
PATTERN LUMBER. 
Thompson, Lewis, & Co.,Philadelphia, Pa. 
PATTERNS. 


(Metal and Wood.) 
Allison & Lewis Pattern Works, Dayton, O. 
Freeman Pattern Works, Toledo, O. 
Herman Pneumatic Mach. Co., Zelienople, Pa. 


PATTERN SHOP EQUIPMENT. 
Standard Pattern Works Co., Cleveland, O. 
PHOSPHORIZERS. 


Dixon Crucible Co., Jos., Jersey City. 
McCullough-Dalzell Crucible Co., Pittsburg, Pa- 


Levett Mfg. Co., 


New 


Conn. 


PONENT 


RARE es 


< WMO RUSSO 
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Let the Opposition Lie as it likes. 


Everybody knows that the International Harvester Co., 
is one of the greatest, if not the very greatest, manufacturing 
concerns in the land after the U. 8S. Steel. 








They equipped their Plano Plant with the Ridgway Steam 
Hydraulic. 


They equipped their Auburn Plant with the Ridgway 
Steam Hydraulic. 


They equipped their Akron Plant with the Ridgway Steam 
Hydraulic. 


And now Mr. Foundryman, listen: 

The International Harvester Co. at Milwaukee, 
are building one of the biggest foundries now going up 
in the United States and are 


EQUIPPING IT THROUGHOUT WITH 
RIDGWAY STEAM HYDRAULIC ELEVATORS 


and if you are real wide awake you too will 


HOOK ’ER TO THE BILER 





Craig Ridgway & Son Go. 
COATESVILLE, PA. 
Elevator Makers to Folks Who Know 



































Double Geared 








Wonham, Sanger & Bates 


30 Church Street, NEW YORK CITY 


FOUNDRY ENGINEERS AND CONTRACTORS 





Golding Mfg. Co., Franklin, Mass. 
Hitchings & Co., Elizabeth, N. J. 
Merrimac Iron Foundry, Lawrence, Mass. 


Cell Drier Machine Co., Taunton, Mass. 

Albert Russell & Sons Co., Newburyport, Mass. 
L. F. Fales, Walpole, Mass. 

Carbondale Machine Co., Carbondale, Pa. 
Sullivan Machinery Co., Claremont, N. H. 
Lumsden & Van Stone Co., So. Boston, Mass. 
General Electric Co., Pittsfield, Mass. 


Delaware, Lackawanna & Western R. R., Scranton, Pa. 
Coatesville Fdy. & Mach. Co., Coatesville, Pa. 

United Cigarette Machine Co., Lynchburg, Va. 

Santee River Cypress Lumber Co., Ferguson, S. C. 
Geo. H. Lincoln Co., So. Boston, Mass. 

Goodell Pratt Co., Greenfield, Mass. 

General Fire Extinguisher Co., Providence, R. I. 
Cote Piano Company, Fall River, Mass. 

Pierce, Butler & Pierce Mfg. Co., Syracuse, N. Y. 


Pequonnock Foundry Co., Inc., Bridgeport, Conn. 
Address inquiries to J. R. BATES, Engineer, Foundry Department 











Recent Important Construction and Equipment Eastern Representatives of the 
by Our Engineering Department eo, ‘ 
Wobure Stashinn Ge. Makesnciiaas Whiting Foundry Equipment Company 


Waterbury Castings Co., Waterbury, Conn. COMPLETE FOUNDRY 


EQUIPMENT 


Standard Cast Iron Pipe & Fdy. Co., Bristol, Pa. ELECTRIC TRAVELERS 


AND OTHER CRANES 


PLANTS DESIGNED 


New York Foundry Co., Jersey City, N. J. AND EQUIPMENT INSTALLED 


READY TO OPERATE 
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PIG IRON. 


Addy, Matthew, & Co., Cincinnati, O. 

Breen, Wm. J., Co., Boston, Mass. 

Goodrich, F. A., & Co., Detroit, Mich. 

Hanna & Co., M. A., Cleveland, O. 

McKeefrey & Co., Leetonia, O. 

Matlock & Bates, Philadelphia, Pa. 

Mohr, J. J., Philadelphia, Pa. 

Nash, Isham, & Co., New York. 

Perry Iron Co., Erie, Pa. 

Pickands, Mather & Co., Cleveland, O. 

Pilling & Crane, Philadelphia, Pa. 

Rogers, Brown & Co., Cincinnati, O. 

Samuel, Frank, Philadelphia, Pa. 

Superior Charcoal Iron Co., ; : 

Grand Rapids, Mich. 

Thomas Furnace Co., Milwaukee, Wis. 

Walter-Wallingford & Co., : 
Cincinnati and Pittsburg. 


PIPE COVERING. 
Johns-Manville, H. W., Co., New York, me 


PLUMBAGO. 
Dixon Crucible Co., Jos., Jersey City. 
Federal Fdry. Supply Co., Cleveland, O. 
Fernando, W. A., Columbo, Ceylon. 
Gautier, J. H., & Co., Jersey City. 
McCormick Co., J. S., Pittsburg, Pa. 
McCullough-Dalzell Crucible Co., Pittsburg, Pa. 
Obermayer, S., Co., Cincinnati, O. 
Paxson, J. W., Co., Philadelphia, Pa. 
Ross-Tacony Crucible Co., Philadelphia, Pa. 
Smith, J. D., Foundry Supply Co., Cleveland. 
Stevens, Frederic B., Detroit, Mich. 
Whitehead Bros. Co., 

Providence, New York, Buffalo. 


PNEUMATIC TOOLS. 


Independent Pneumatic Tool Co., Chicago, Ill. 
Pittsburg Pneumatic Tool Co., Canton, O. 


POLISHING MACHINES. 
Osborn Mfg. Co., Cleveland, O. 
POLISHERS’ AND PLATERS’ 
SUPPLIES. 


Bruce, Rupert G., Co., Ltd., Toronto, Ont. 

Levett Mfg. Co., Matawan, N. J. 

Springfield Tire & Rubber Co., Springfield, O. 
(Polishing Wheels.) 

Stevens, Frederic B., Detroit, Mich. 


POLISHING OUTFITS. 


(Stoves. ) 
Coates Clipper Mfg. Co., Worcester, Mass. 


PRESSES. 
(Busheling.) 
Famous Mfg. Co., East Chicago, III. 


PRESSES. 


(Sheet Metal, Scrap.) 
Famous Mfg. Co., East Chicago, Ill. 
RAMMERS. 
( Bench.) 
Ingersoll-Rand Co., New York, N. Y. 


Obermayer, S., Co., Cincinnati, O. 
Paxson Co., J. W., Philadelphia, Pa, 


RAPPING PLATES. 
Paxson Co., J. W., Philadelphia, Pa. 
RHEOSTATS. 


(Field and Battery Charging.) 
General Electric Co., Schnectady, N. Y 


RIDDLES. 


Adams Co., Dubuque, Iowa. 
Federal Fdry. Supply Co., Cleveland, O. 
Obermayer, S., Co., Cincinnaii, 
Osborn Mfg. Co., Cleveland, O. 
Paxson Co., J. W., Philadelphia, Pa. 
Smith, J. D., Fdy. Supply Co., Cleveland, O. 
Whitehead Bros. Co., 
Providence, New York, Buffalo. 


RUNWAYS. 
(Crane.) 
Whiting Fdy. Equipment Co., Harvey, III. 
SAND. 


Brass Founders’ Supply Co., Newark, N. J. 
Detroit Core Sand Co., Detroit, Mich. 
Franklyn Silica Sand Co., Franklyn, Pa 
Federal Fdv. Supply Co., Cleveland, O. 
McCormick, J. S., Co., Pittsburg, Pa. 
Newport Sand Bank Co., Newport, Ky. 
Obermayer, S., Co., Cincinnati, O. 
Pangborn Company, Thomas W., New York. 
Paxson, J. W., Co., Philadelphia, Pa. 
Pettinos Bros., Bethlehem, Pa. 
Standard Sand & Mch. Co., Cleveland, O. 
Whitehead Bros. Co., 

Providence, New York, Buffalo. 


SAND BLASTS. 
Farnham Sand Blast Co., New York, N. Y. 
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SAND BLAST MACHINERY. 


Betton, J. M., New York, N. Y. 

Niagara Device Co., Buffalo, N. Y. 

Ubermayer, S., Co., Cincinnati, O. 

Pangborn Company, Thomas W., New York. 

Paxson, J. W., Co., Philadelphia, Pa. 

Smith, J. D., Kdy. Supply Co., Cleveland, O. 

lilghman-Brooksbank Sand Blast Co., 
Philadelphia, Pa. 

SAND BLAST SYSTEMS. 


Pangborn Company, Thomas‘W., New York. 

Paxson Co., J. W., Philadelphia, Pa. 

Smith, J. D., Fdy. Supply Co., Cleveland, O. 

‘Lilghman-Brooksbank Sand Blast Co., 
Philadelphia, Pa. 

SAND BLAST TUMBLING BAR- 


RELS. 


Pangborn Company, Thomas W., New York. 
Paxson, J. W., Co., Philadelphia, Pa. 
Smith, J. D., Fdy. Supply Co., Cleveland, O. 
Tilghman-Brooksbank Sand Blast. Co., 
: Philadelphia, Pa. 
SAND MIXING MACHINERY. 


Falls Rivet & Machine Co., Cuyahoga Falls, O. 

Mumford Molding Machine Co., New York. 

Obermayer, S., Co.,; Cincinnati, O. 

Pangborn Company, Thomas W., New York. 

Paxson, J. W., Co., Philadelphia, Pa. 

Sand Mixing Machine Co., New York City. 

Sellers, Wm., & Co., Inc., Philadelphia, Pa. 

Standard Sand & Mch. Co., Cleveland, O 
SAND SIFTERS. 


Deane Steam Pump Cv., Holyoke, Mass. 

Hanna Engineering Works, Chicago, IIl. 
Herman Pneumatic Mach. Co., Zelienople, Pa. 
Killing Molding Machine Co., Davenport, Ia. 
McCormick, J. S., Co., Pittsburg, Pa. 
Obermayer, S., Co., Cincinnati, O. 

Osborn Mfg. Co., Cleveland, O. 

Pangborn Company, Thomas W., New York. 


Paxson, J. W., Co., Philadelphia, Pa. 
Standard Sand & Machine Co., Cleveland, O. 
Turner Machine Co., Philadelphia, Pa. 
SAWS. 
Tabor Mfg. Co., Philadelphia, Pa. 
SCREENS. 


(Sand.) 
Osborn Mfg. Co., Cleveland, O. 
Paxson Co., J. W., Philadelphia, Pa. 


Standard Sand & Machine Co., Cizvze'and, O. 
SEACOAL. 


Federal Fdy. Supply Co., Cleveland, O. 
Obermayer, S., Co., Cincinnati, O. 
Paxson Co., J. W., Philadelphia, Pa. 
Stevens, Frederic B., Detroit, Mich. 
Whitehead Bros. Co., 
Providence, New York, Buffalo. 
SEPARATORS. 


(Magnetic.) 
Obermayer, S., Co., Cincinnati, O. 
Pangborn Company, Thomas W., New York. 
Paxson Co., J. W., Philadelphia, Pa. 
SHAFTING. 


( Flexible.) 
Stow Mfg. Co., Binghamton, N. Y. 


SHOVELS. 


Federal Fdy. Supply Co., Cleveland, O. 
McCormick, J. S., Co., Pittsburg, Pa. 
Obermayer, S., Co., Cincinnati, O. 
Osborn Mfg. Co., Cleveland, O. 
Paxson Co., J. W., Philadelphia, Pa. 
Whitehead Bros. Co., 
Providence. New York, Buffalo. 
SLIP JACKETS. 
(Steel.) 

Mfg. Co., Springfield, O. 

SMOKE CONDENSERS. 
Hawley Down Draft Furnace Co., Chicago, IIl. 
SIFTERS. 
(Sand.) 

& Machine Co., 


SPRINGS. 


(Vanadium. ) 
Vanadium Co.. Pittsburg, Pa. 
SPRUE CUTTERS. 
Barnett, Oscar, Foundry Co., Irvington, N. J. 
Brass Founders’ Supply Co., Newark, N. J 
Shuster, F. B., Co., New Haven, Conn. 
Smith, J. D.. Fdy. Supply Co., Cleveland, O. 
Turner Machine Co., Philadelphia, Pa. 

STARTERS. 


(Hand and Self.) (D. C. and A. C.) 
General Electric Co.. Schnectady, N. Y. 
STARS. 
(Hard Iron.) 
Cleveland Nickel Works, Cleveland, O. 
EEL. 


(Vanadium. ) 
American Vanadium Co., Pittsburg, Pa. 


Linn 


Standard Sand Cleveland, O. 
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STOPPERS. 
Bartley, Jonathan, Crucible Co., Trenton, N. J. 
Dixon, Jos., Crucible Co., Jersey City, N. J. 
McCullough-Dalzell Crucible Co., Pittsburg, Pa. 
Ross-Tacony Crucible Co., Philadelphia, Pa. 
SWABS. 
(Molders’.) 
Osborn Mfg. Co., Cleveland, O. 
Paxson Co., J. W., Philadelphia, Pa. 
TAPERS. 
Paxson Co., J. W., Philadelphia, Pa. 
TESTING MACHINES. 
Keep, W. J., Detroit, Mich. 
TONGS. 
(Crucible.) 
Paxson Co., J. W., Philadelphia, Pa. 
Whiting Fdy. Equipment Co., Harvey, IIl. 
TOOLS. 
(Molders’.) 
Dobson, William, Canastota, N. Y. 
Federal Fdy. Supply Co., Cleveland, O. 
Obermayer, S., Co., Cincinnati, O. 
Osborn Mfg. Co., Cleveland, O. 
Paxson Co., J. W., Philadelphia, Pa. 
TOOLS. 


(Pneumatic.) 

Independent Pneumatic 100] Co., Chicago, IIL. 

Ingersoll-Rand Co., New York, N. Y. 

Niagara Device Co., Buffalo, N. Y. 
TORCHES. 

Hauck Mfg. Co., Brooklyn, N. Y. 

Paxson Co., J. W., Philadelphia, Pa. 
TRACK. 

: (Industrial.) 

Whiting Fdy. Equipment Co., Harvey, IIl. 
TRAMRAIL SYSTEMS. 
Northern Engineering Works, Detroit, Mich. 

Paxson, J. W., Co., Philadelphia, Pa. 
Randall Tramrail Co., Philadelphia, Pa. 
Rockwell*Furnace Co., New York. 
Whiting Fdy. Equipment Co., Harvey, III. 
Yale & Towne Mfg. Co., New York City. 
TROLLEYS. 
Northern Engineering Works, Detroit, Mich. 
Union Elevator & Machine Co., Chicago, II. 
Whiting Fdy. Equipment Co., Harvey, III. 
Yale & Towne Mfg. Co., New York City. 
TROLLEY SYSTEMS. 
Smith, J. D., Fdy. Supply Co., Cleveland, O. 
TRUCKS. 
Northern Engineering Works, Detroit, Mich. 
TUMBLING BARRELS. 
Betton, J. M., New York City. 
Northern Engineering Works, Detroit, Mich. 
Paxson Co., J. W., Philadelphia, Pa. 
Smith, J. D., Fdy. Supply Co., Cleveland, O. 
Whiting Fdy Equipment Co., Harvey, IIl. 
TUMBLING MILLS. 
Adams Co., Dubuque, Iowa. 
Calumet Engineering Works, Harvey, IIl. 
Cleveland Nickel Works, Cleveland, O. 
Falls Rivet & Mach. Co., Cuyahoga Falls, O. 
Sly, W. W., Mfg. Cleveland, O. 
TUNGSTEN METAL, 
Primos Chemical Co., Primos, Pa. 
TURNTABLES. 
Northern Engineering Works, Detroit, Mich. 
Whiting Fdy. Equipment Co., Harvey, II. 
ANADIUM. 
American Vanadium Co., Pittsburg, Pa. 
VENTILATORS. 
Royal Ventilator & Mfg. Co., Philadelphia, Pa. 
VIBRATORS. 


(Compressed Air.) 
Osborn Mfg. Co., Cleveland, O. 


WAX 


(Core.) 
United Compound Co., Buffalo, N. Y. 
WAX WIRE. 
Paxson Co., J. W., Philadelphia, Pa. 
WHEELBARROWS. 
Toledo Wheelbarrow Co., Toledo, O. 
WHITE FINISH. 
Osborn Mfg. Co., Cleveland, O. 
WIRE CLEANING WHEELS. 
Osborn Mfg. Co., Cleveland, O. 
WIRE STRAIGHTENERS. 


Blake, Geo. F., Mfg. Co.. New York City. 
Gregg Mfg. Co., Cleveland, O 

Pangborn Company, Thomas W., New York. 
Shuster, F. B., Co., New Haven, Conn. 








